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If you are looking for a steady weekly income of 
from fSf to J 20 (l A week — depending emly- upon your 
own wiltingneas to work — here arc (he facia about a 
moil astonishing new business that you can at art 
at home on a very small Investment, Read, 



G EH. HA ROT ViTNTUEH (wink* 

picture Ld ulmve] loft I is joli- a.-- u 
Ra’-ur. CimUln'c tied at tlknu- 
FaviETfffl dwindled . I'acrd nick Charity — 
tir worst. SiLitd-cnl j"" he eni lie up siMilin; 
Llbaf! :i -l.- i ii -I .i 11 .^ IH’tV titfftirii'-fiq, 
him up t /1 riLuiEpcrity — ovcruiakt I 3t[a rt- 

money Freni tint first day, Now after 

hiunjr in blisinesg ^nril H )0 jjijsi lid Tjerttes: 
"Whrn ■niltcra talk about Dcptcsdion I 
can laugh , [ nkhe unit* now cvt-Ty week 
than I ever crude lie-fare, my sclf'can, 
fidence ba& twreH rcatefed. I can «*v fit 
hornE and take- in as high as -SOS ;i wt'ccb 

from ray wholesale &nrl retail bnalnew. 

tVhnt a burdnes^l What a lit eat! ' 

Whrthera Is rot one in-ikii-nt rramiih- — mi 

L'xnrpL&tin — jSTei: Hu \» luil: of fil L> [ Fur 

b £lt cilia money- miVlcii: tnieincj^ 8.5 » mw 
he public hardly knim-j n hoi it i i . nl- 
anr fifty i:_i'n Iimvi: KL*rLr:l It in 
r at fi.'itc b- *:d Llit fiffurttry. Anil Uh 

o 4 ih* tiTncw.^ hey^re iiiiLIiil: nuru'y — 
tut cinLy- S.nfl nr 4^0 n tw-iiI^. but Qil^im 
l Ci uft 3ii|f2i nr 5-1.50 o.rir| rvm iiiim? Airl 
Ip djcoiimIiIeii:, ready •rriiij3c bUftlnraj Ln 
which [ can noo Kart n few more men m w 

|ai'-jliL;il.--- tli:iL it u [m«l "li|r* t-n m:ikr :.i 
mwtTl -11 SJ-S.tfl y. iL«v. i!:ii~iu a tt 3 hiIi' , S.iI> 2 - 
tiiiK.iir 4 * ciiiij.* amj htcuit* cm lie re -Jo i ii‘-r 
:-Ci " i cjx r :ir y-uii. 

What's the Secret? 

This upw lbinin?--s is m simple • yeti may- 
be Luclbnid til iliimlHi lL with i _ ■. uT L|il 
hand. J!at tfrau&jittul men who can anriLyrc 
lLh t.iirozhi |i I i*m ui|] .i-c- I n li .1 SOUICl' al dvat 
il'i tile PuL:lLi. fillip Hiii£ui-.k 

Out that Idzi'i ali A « r.iiijo iis^s. «s«y about 

pe t CClOP- 1 ' 111, i- n: i 1 i|i-i| iih In lr i' | n, 1 1 1 - i:- • 
c hit lilOltJ m tftw Ai .Ad t'J C.h ijb -^ou r_ Like 
i«iy Oi |u*r pot J.to chap youyi-er uaw or to>i • i 
livrn i:lii ! r-hl-hn^l'.inn. if Scir-' l nT polri^n chi|> 
Ikil IilmiIc fuc L 11 ill's f ?! r 1 1 ■_ 1 1 1 1 r iv I m ill irit. 
ISnt Dnw wit h rlrla diew ildp. it* pa^Ulli:- 
tlrs orn unUm-it-ni, |l la stlfft'irnt in ap- 
Sic".r:i::': *■, :i-T''i: I i n Inp.lr, nml in 7i 1 1 .1 il i n 

ft iina one mtoundlng new quality Llml scl* 
Lt entirely opart [tom ari^ LLIil* tver tifTetL-;! 
l«rore— <L in "WtNURrtT.I/.L-.IJ " 

Niue Vital Minerals 

Not maiyv peovle tno'm tills., but S>tSiiti." 

meat or ,\.^i iunlLirn: dlnurr^ iliaw L lint tjlut 
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tilVING Tilt.MiltAl.H. T’uy Jsi m filiOil 
(r-T you na Lira np'S TJiey alio rmit nLn 

* rate THtunlii iuia nn atnuittaiKe of Mlncnl 

Ekntciir,. E-;l " T — I :■■'.■ i in n n ]i| pn.H?r™ ill 

-.11 J-. ilII u L I In. i I : I b n.n i “ : T‘.i. I " :7‘: 

rsmn; /.! The Old VldliL ij* MStdtO I hi t'H 
lmL .1 I pi'-li'h'-V. inilp — j-,nn-jAi>ri pn p cn|^ r.jl 
Cot^U h’Rw, YrlLk LImk ri'vi^iilianncy ivrw 

invent loo I have Joiirnl a way id DETAIN 
:ill Mini' niinrr:,lH. ^ ¥.-py in Kl^TACH (lie 
Aline rid I’dotisliui. At^l L'lUil Ihj jli-?fjl u 1 . '.'I 

ailltUOd tO nllAvYir 11 * dilTcinil'V lln.Hj 

TnLTinrnlM nnici' In i 111" tpnti' l"ln-? apii: |:!-' lh 
fffbOU*Ti Tor ijuv adotfgl MdBL f . T 1 1 L SiiLiiL'rnLi 
c-'-r Vl'CA-SkALLi r.-|np.H a ian|t and a 

Cn inr- B:irL- THnr-Mi-jr-" T :li I ■ ' iTint yraq 

can't ilncrttK. Voei'd have to [jute- the 
chin" t in-in Anal her tlilne; As nn 

ay-rCdLiiL L : i «i ■ i 1 1 n ■: -rrit 1 1 1 i-'.v Ln I! r I .!■ J- L ' , | 

iTtou ■_■ !il j'j oiit oJ the tome quint It y of 
ih»i sloc 5 :*i> the inaryln nf proln — atnswdy 

!:! : — u-Ai L 1 1 ■ - r I - : ■ 1 - < L by m y iimn'.inn. 

tVJili Lin: u»e oi my ainu.-hiiLe you c-m (jut 
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Cooketl the new way. il.M ivortli pi raw 

■mutt'l-inlii tti n 1 1 m $-12 Sll worik I 1i r? ? - 1 ?■ ■ .j 
liriMSiLcLa nl ci-Liiil |jriiM-H r. 1 1 iiri 5 1 1 1 “tS 
kroTirl And tl* VlTA-SEALD iiLbcliLne 
otn’mtes v-hk such i r itrt’ 3 lblc that 

# 11 . HI> tuinl. iif b "--It — f .‘nrrrr'r 

nm^rmiMMd fiifr -J.' The prom ou t he niioe 
In:- r -y wnrir. if clii|n nth Sfllil at wtwLesait. 

■ d se.di. Worhlcie f hOlllU Id diiy iumI duiiiK 
only li uiiolcdtjle- L- 1 1 L 1 1 ■_■ ?- you i AIL in-tilnlly 
net iMi-lU a U'.y en capacity biidlneidL 

And 1 kxl wriiiirr-H r^i cnt:,!L| i«]l<n|T Even 
II yuo iliil only h i If c hl-i well yon nouhl Sir 
maiiiri -ift a day prolii — w Sill a week. 

No Exjjcriepce N'ceJtd 

With 'be V[TA-kRyU.[> mwlilne as c 

I xl -M n -uf i:-HTil"!un yuu r :i 1 1 idari, j ■ siir bi |”4 
Ib^WI 111 tZrf- J:l I tl: I i * - 1 1 — bUJCfil^nl — U.u.m-Jtrj-£ 

For a spuce *■? * ^Mnoliei is all it occupy-' 

ti-n niHikHna akLII in nv|iiarr-i| — tin n | M I ?, 
lS.|:-T I'.TL'. 'j o! auy ktlliL. i ii :i Lilt in ivinnl n 

ot VITA-SEA Ll>. I have wer lit ytan 

rriH-rii-nri- in t h ? 1 |--*il n 1 n i hi ;■ I iislnnss an 1 
1 y?:in . . 1 1 ■ S . I ! Lkjw yon i-i» lly wii L li> itn 

■ |,| j-l sis L Iii.l'kI mi; i: • -331:1,- ! 1: : 1 1 1 ■ - 5 - 

tire very flint wc-’k — sbow you how iu make 
'■\-ery Bicmrcyi lunch rtwn'i rijar atand, 
HriLl'I 3.11)1 restaurant pay yiyn a i T-.11J y . i-yrr- 
. 1 on. Ena psuslic. Aiii) juiLr LQtrJ lovescmeat 
d SO droaLI .'(In :'flH tit If lihjfds fi'i.' !,’'■< jt ■' 

iviilr yyu ayi J y. burnuad 



NO CANVASSING 
NO SELLING! 

r T.VTfF.R n.*n' riiifrr $tU for wa. 

Fon iriiTijir,¥ Ji'iIfY LrJVrnrinjc xcucAancd 
ul ktffxt ii u J j.'ufT miiFi'u^ n He j*: . 

TlifP !-F itif iu ftk&4 tmf-i&wd C>¥ CL J. 
itiTrl 1 . /-i^.irfij -y L mr . &.■ t-i> iar v-aii . 3 x i . m fc 
irr^ECTJ- uj a L'jf.T-.V^ati operator. if* 
.dw.xJy n.i r (kw HKI FciilH iMvj arJi'i'-JK 
.UfJ ffiXI - uil 1 rifn.i' jinjiryf ,x inr wrfJrfy i'o- 
h 1 1 *. i.diiT-ii hifiv y-vy iu.i duj^lirndA iJiir 
xntctix af SC'rnrtxr, WjiVy f 0 

t-DhpOH brtniffrtr iiMUt. Sind fur r£ lmlay. 



Hi- Page Cook FREE 

Tin: [iri-n-nttd here nie- a hare MtlLnr. 

lilTVli ted :■ 1 1 . 1 li ' in-n:i.iti 11-1 in qipr Iliil If VII ? 

dft irLlHT".-nld-1 Id) c III s JltrrlLnj; bunklVH tSist 
can kruifi yiiii n lii(i incume of mws — iu 
d)ip- l.v.ijl 1 — r lull 1-111 uiilci- y:ui iimi'ii-r.-l- 
emty ttl-mLl hy In a lew iltart ye^n, you *rt 
nryed to Y*-iice lor my 1 ri-nnips ill m- , .i raced 
Ih»>i. tlini pri.-K.ac-; all ilie- r«t Li- Ln T-uli ijriail, 
Enicinliu Lr art inn •» ImpCMLEvc. Tfcdv Is 
amonir th'j krat irf my public .unoudbivmi-uta 
1 i-l. already. ove=- 10 nu-r? are on the bray 
In L.13 Innu -v, JEundtilih id cl Imrw bive 
wrlccen Tor jurnrmntjan. So it will my you 
- M E'lt C Ills IPlOriiLiiLzim -wltlmut 11 aiiii-rnrnt'p 
Liinnn.«iirv delay, tfq saleynian nil] nil 
utj you. A ml a rcijiiuKL Fur in To rot a [Juts 
JStoe* II n.| r-T the al iHhlrjt qIiHeq 
LlWS. the Ci3lx|Hxn- — 117 better il i l l, a 

t-vicl today, Lift A . Ei. AiIhiim, l ,, rwlil«iC r 
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WAITED 

men who would like to retire fit 55 ? 60 or 65 

ON s 200 A MONTH 



THE PROVIDENT PROVIDOR 

^UrnJet the terms of this sample investment 
plan you can. arrange for a monthly retirement 
income that will be adequate for y on r n ecds, It 
may be $200, It may be $50, $500, or mote. 
But whatever the amount, you will be interested 
In this modern way of securing for yourself an 
income that is guaranteed as long as you live, 

YOU'RE INSURED IN THE MEANTIME— 

Your famiEy is also protected during the rime 
t3i at you are saving toward this retirement in- 
come. A Provident Pmv id or designed to pro- 
vide an income of $200 a month would pay your 
family $20,000 in Cash in case of your prior 
death. If death should result from accidental 
cause, your family would be paid 340,000, or 
double the face amount of the policy, 

A MONTHLY INCOME — Under certain condi- 
tions a guaranteed monthly income is payable 
in case of prolonged toral disability, further- 
more, no premium deposits wjtl be required 
during rhe course of such disability, ana you 
will continue to receive the regular annual 
dividends under the policy, 

WE DO NOT WANT ANYONE to be dis- 
appointed, The Provident Providor is not 
offered to men over 55 or to women. We have 



Other policies and annuity Contracts more Suit- 
able to their needs. Nor is the Provider 
available to men in poor health or hazardous 
occupations. It is distinctly a selective contract, 
and those who obtain it get full advantage of 
this selection. 

HOW MUCH DOES IT COST? Convenient 

a nnual prem lu m deposits take care ofc very thing. 
Just how large or how small these deposits arc 
depends, of course, on your present age and the 
amount of retirement income you will choose. 

But remember, the Provident Providor 
should not be thought of as an expense. It's a 
sound in rest merit — and is backed by a strong, 
conservative old-line company. 

Find ouc today just how small a premium 
is required to secure for you the income you 
wane. A free booklet will be sent aE your 
request. Just mail the coupon. 

Provident 
‘Mutual 

UJe Insurance Compart } 1 
of T^ikidtlphiaTtrina 

■Jai-Jid, LUb5 
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PROVIDENT MUTUAL DHL INBUKAUCL CO., PHILADELPHIA. PA 

PLrjJc wi'd Cut booklet inti i;usi( premium jibs at mj sec lot die Provident Prmidac. with 
ebe undemanding that JtpJnccs ni undue dd ubLigiticin. 

/My fumt 

Himt address 

BiiSiiiiSt ad drew . 

1 uy rr k<)rti 

Hr-nLli JA» Yw 
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Building Constmctinn — 1 rarr.rlcssl ftee j house 62 

Building — comer ]e*5 home has invisible MlpfiOTtl *0 

, Butterfly — alters color h:-. m 00.04. vt iltrlynpt 46 

\ CampinJr — knife, ferit and spoon in carrying on 

\ intis . 1 ns 

CaildleiLtLtk* — of all nutioni collected in America 6S 

-Canopy — eijii(:rei-6, to protect ancient Indian, ruins LlM 

Carriage dm. - drawn, carriti Morl^iro '■‘l&llCirt. 96 

Church — boat church train! children (if I:.:., frfim'r. 49 

Clocks — all-wjod clacks carved by hand as hobby 47 

G taking 

fireproof suit tesred in flame* . . 79 

hutittnir coat with life vest 39 

Coupling — flexiM*, Jive rubber ataerba shock in 96 

Currency — cljfaret coupons used a- money ttt jlivt 59 

isjt.cn»e 

copper-iron CdrO tic anemia is palented ... 79 

drujf to relieve easier pain nae-habLt-fprryilniL 56 

BivJng — twin air chambers aid ilecp.sea diver H15 

BtiaE^4Kp]asLono of, ttudled to promote safety . H 

Electric Lamps— glass ring incriaoep ileJit Emm . . . 7l 

Electricity — in air studied as aid to lieatLh ?4 

FiliphdntB — with the eSephaoc hunters 65 

Enfjinte, 1>|«$«| — exhAust Kfat tells motor's condiEbgri 33 
ExposJEionj — CpfiiilTjr 5J f r r-r k r n ft. shnwi prourcss oE 

electrical arts ........ |J 

Eyes. — pliss. matched for zoo and lot bun; trophies. 41 
Ferris IWlwl — built far Palestine children 57 

Fire Alarm -copper tube detrttr fleme and so Linds alarm LUG 
Fldti -fehJ Filllil^K 

failure oE fish to shew ape puzzles sclenee ft? 

iMStrLnif lypes depend on habitat f:5 

M luck banished from, fisbiny .... L 7 

wrtuk* tti *e« attract hch 47 



Gen tin tied on Fage 41 

■ r 
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Recent chamEns in postal regulation s ntnice it nccesui^ that siihsrrthers advise us. lmmedL|ti(|y dE ditH[M ih tiddre’s to 

eliminate deday and additional expense in delivery oE magazines 
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[ Consents — Continued] 



FoBsils — taken fTC?P box" thousands of years old 

F ud> — value- of cord of wood equal* trait of coal .... . 

Gas Masks — and lessens Ln then? tlSIk fer all 

GL»es — " rubber." off in- gecaitr safety 

Child — giant i.lnjilfsiM. uncover r.fw t-easur-0 

(>i>lf — ion and magnet lifted without swe pir.g 

[[eating- and V rn.ts.la.Li n ij 

furnace jacket sov-tj fuel _ 

home air-Cti-nditioner for combination with furnace 
humidifier for furnace nans or. wsSt-0 heat 
room heater! bp wall paper with elecuic current 
Highway i — spring bumper guard rail keeps car in Ttrtd 
Homes — no large indiisiry os petted from steel h6id« 

— UllUflUd *JiiU caught by slow-mi>llon movie 
Hose — waie r-fiLler. electrically heated 
Household Devices 

Inserts — "bug appon" catches beetles ar.d othiir 1>Wtl 
Ladder 

extension, oE aluminum alloy 

eatensiori, For r*Wi*rABn*Hi aids in picturing niirtd _ 

1 .3(iHtEri (:■ — hidden bulhs in TedectcTs light Grand PaiaLs 

UuE£*gc— hand. til-ple luck on, has CQnirol at renter . 

Mammoth — once roamed U. 3.. relim prove 

Metals — decorative desigtiS oF metal pressed into plate 

Models 

linert built From scraps as a bnbby 
plaster, of skulls made Far doctors 
repairing damaged Mexican wax minialuies 
working. oE modem locomotives 
. Oxygfch — "air bricks'* yield, to combat gPPOt 
PiprJ. Wpicr — cement ''larpedo'" lines pipes in ground 

Pu±±k4 

Rudies 

police broadcast From aide 1o speed up work 
practical ideas For the experimenter 
Radio. Serial — nls-ihslde cabinet . ^ . 

Radio. Apparatus 

[ihfri ii-cell relay in kit form 
simplified remote Stmifol easily installed 
time switch ttlfhS *et on or off 
SLJji r Cviii&tW^ri— mounting ahan-wave condensers 
Radio. Wee-Divers 

all-wave t*fr*fo*r has magic dull ^ t ... 

travyllnfT man's portable receiver .7™ 

two-way radio in SJim* unit 

Radio. Reception — vacuum-tube wpvo trap for r loser 
tuning 
Riltnuhi 

battery train promises cheap triivc] 

East German electric train Is sireamLined 
RopiLleSi — modern coueiui cf dinosaur exhibited, in I*On- 

lillSl K3Q 

Rnc kets 

bombard elo-.itls. lo slap hail 
hill-scale model. ccmutTUCted of wond 

Scooter-— operated by motor : 

Screwdriver — positive grip, has ridged Eftoej; 

Ships and Shipping — full vi^od ahead! 

Signs — effigies of Soviet ''enemies" in 
Spark Plugs-— *1 fa noil by aiT pressUrS 
Submarine — has b-aat "b-lansT for waterproof craFt 
SwimmlDg — is aided by saiL rigged to body 
Swing — adjustable, for child, attached (0 <H»r cnamg 
Teapot — with double bottom h<dil& back the leaves 
Telephone T ., . . 

dial tiSioiie locks -a prevent lung-distance Fraud* 
flSihlLjrht for diai phobCti cSd* In night calls 

TSLe — la cut like wotsd lor easy Installation 

foice Recm-dtr — nidi police with cvnfcueions 
.fater Miter— lortK -distance. Tepwt* by telephone 
Welding — heat control Itl torch helps 

'tiundrrd-ytST Homing xco ij Noah's Ark 

A MAT EUR M 

Alrpl*ut^ Model — Jimmy Doolittle's "Qn >?**" 

A u tom chi l l a . Repairing 

Iran Fuel mixture cmiae* burned valves 
blotted skims, asmpllfy adjustment oF bearinga 
A s> — wood blbth Bid* in removing 
Randages — held with safety pin. and tape 
Bathroom — built-in fittinga (or 
Belts — wond b jsbini aiop* wear oE loase belt 
Hook Ends — nbve!. corvid from wood blocks . 

Boolcxholf — " landscape," for the bb-y't H4H9 

Bridge — steei rails euppoet Foot brtdjre 
Bucket— cipvlt repair For hole in 
Camero — jire-tectiog shutter tubing 



Ku*slap park 
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132 

147 

143 
1 1 9 
145 
139 
123 
147 

144 

145 
132 



Candlesticks — artistic, Ip ham snort*] rn*(*l 1J9 

CtUir — wire holders beep doors open .124 

ChaJri — hinged legs an armchair increase its cumFort 134 
ClothiM Drier— homtmadr. tises centriEugil Fwct 1 1? 

Desk Set— arcistle and iset'el 1 j 5 

IJpgT — rorrded safely in car trunk 137 

DowClis — thin wedge tightens 124 

Electric Iron — ehivld deKocta b*S-t From handle 123 

Faucet -waier, packed with gorn pads L44 

Fence — cornstalk, effective snowdrift barrier LS2 

Fire Extinguisher — made from ordinary beverage t>01- 

tlt and rap 1(6 

Fruit fiiieer- — nitnehmcnt on, clcatin hats IS* 

Knee Fads — made From uvershoes 122 

Ladders- 

ear rjLnjf handirx 6b tlDpladdee 14Z 

sliding track Ear storing under a building MB 

Leaves — preser’-ins with beeHwax ... 142 

Llghtlpt — novel. fi:r ypur home 3 26 

[.ccks -JubricaLiug meehanism cf padlock 14 6 

Milk — insulated container keeps milk ErOcrt f;ev>ing 133 
blalts — jgrew aiA* In pulling 133 

Paiptd mid Palming — Stiooert made from oilcan holds 
glim bucket on roof L j 

Pbotography — lelephotc- sho-lT made with lOOviv -ramersi 141 
K uarti HlMilni — I kiLiI-m lor slroppinj;, improveted From 

hinge 14S 

Saws ar.d Bawing — c-ld blades make a-ure-giH-b JBwb on 

sawhuck 126 

Ship Models— "Sovereign oE the Seas," Part III lit 

Shoes — drying with warm sand prevents shrinking and 

Cr&ChimE L34 

Shovel — hole* convert coal shovel Into sifter 14* 

Silhouettes— -pleasing variations in simple 113 

Sleigh — dog-team, resembles old-time cutter 143 

8p«c(*dt Cshc — payer faetentr* halp optn .124 

Spurts — winter ifuartgrpEi 12.5 

Towel Rack— rubber- head tacks improve 138 

Trimmer — guide an. helps cutting erven margins on 

photos 136 

Tweezers— small, made from cotter keys 12fi 

Watch — rubber Suction Ctip boWi W4ig|t oft wlndubield 12b 
Wiiod — iLapimered-metal Snish on . . ... IIP 

Woodwork — starch solution cleans ... .132 



SHOP NOTES 

Automobiles, Lubricating— handy gun for oiling under- 



side parts 166 

Automobile*, Tire* — u-oteh-ed bloekv hold raelng open 

f-M intytslipn . 152 

Autcmahtles, Truck— improvised self-dumping- grfjui^-e- 

ment Edj coal truck I SI 

BrdSfitti — fiiX-h-et vrUttr-ibS-loT bru9h Ernm old favintiin 

p«i 2iS 

Cream Can— holder keeps leit cards on 1-54 

Prills — ynuregvney coil oyrm gs For small chuck jaws. ,L39 

Emery Wheel — hand, pedal upprovet tS6 

Filing— tin atrip held on edge pf fily pf&taesa Finished 

work. J67 

Furnace — electric draft control saves steps and fuel 163 
Date* — above fe*il trough open tel 94 one unit ... 159 

Gauge— cork shows height nf water in 166 

Gear Puller— Ecum. -pipe fittings 167 

Ladder — rubber shoulder j>bds f6r GomEort. when carry’ 

ing L-54 

Lathe — ball-btMrlng 4 iea(lyresi docs not mar work 151 

FLgne Bit — strip oE rubber protects . . 157 

Fasts — plumb bab useful in setting 152 

Routing — jigs and RaturtS for li* 

Saws and Sawing 

affktal tcrpUsakcJiar hesvy duty T49 

menkw wn-rrh dwvcs aa atop un saw Fence" , "1*3 J 3 
screw nubks *aw on sloping roof 151 

Smdkmi Stand — English, far your den Iffi 

Si ikIs— - wire keeps studs frum loosening 163 

Tape Measure — Irictior* gWwl-4 keefis tape frCyn unwind- 
ing L56 

Thr44iiinjt — threads renewed by expanding shaft with 

tapered pin .... -1$2 

Tool Box— fits between lid-dt? I9g9 169 

Tools 

accurate holes assured with punch 163 

expanding loader to handle heavy cylibdtra 164 

Toy* — sponge rubber lessens noise of ley trains 1 53 

Vino — font-operated, au16h94tkkEly opened by spring 156 
Wheelbarrow — extension arms pn, cprp-y t*r bucket. . L 97 
Wrench — adjustable speed , . , 166 
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The sum of 8,000 years 
of human experience • • . 



"Th<f jpaopJ.fi ttf tl 14 Unlitd 
States have greater and 
more intiica te ptoblemu be- 
fore JhfljTi now Uan ei-ar 
befo rr, Their meteri'af and 1 
spiritual prosperity rests nn 
a wise r-obit poji i.njln un te 
information is &ebeniittl. A 
giiwtl er\L-yct up u n □ r-n ii niK- 
easary, andthe new Britanni- 
co meeia ffieae nee-da wj'thj'ts 
tradri ivn a f (ho routines-;:.'' 

- Ow*n 0. Tflung 




"A n- eicytlbpnedrn if aa rrt- 

!t hijuir* A 

dipt iottmty. Thr Encyclopae- 
dia Blittritniom jj; th* jrirtf ( 

tempi* tit and author* (a tire 
of all enaytlopaedia*. un- 
surpassed aa art instrument 

oi .t x I ■:.' Hi J i: I Jij i: find j'n n r '?r 7 ji- 
tieri. Happy r h« homo 1 which 
poaieasei lh*Sii Ir&hintbZ'" 

— Jshn Haynes- Hclmvi 



. . . now yours in the new 

ENCYCLOPAEDIA BRITANNICA 



55 DOWN AND S 5 A MONTH 



“Fools *ay tEiey learn. 

ffnm experience, 1 ' de- 
clared Bi smnick , '“hut I 
learn. From the eirperkciteoSothcrs-,” 
Today as never beFore h it is vi- 
tally important to avail yourself 
[?f the of other? — atml 

the new BnttMtki record? the ex- 
perience of pit others, of j ill times, 
WEirjl eve: [[tun hus been since Etc 
roamed the jungles, whatever man 
has done, whatever man has dis- 
covered Is told In the pages of the 
new Brilaimica. JVb of her set of 
brooks oJers eucA a faithful 
rnirzar af nil life. 

the World's Most 
Useful Books 

The test of (Ere Bi'jltcin.i.ea' , fl 
value is its usefulness rattd its great 
usefulness is beyond the descrip- 
tive power of any advertisement. 



"Its freshness,” writes William 
Allan Neilson, president of Smith 
College, "tEie lavLshncss of the 
illustrations, and the distinction of 
its contributors are only a few of 
the eELDracteristics which make it 
a continual fascination," 

The Briitan-n .1 ra extends your own 
sp here of usefulness and enjoyment, 
ft will help increase your income, 
It can help you realize the hopes 
you have for yourself anil your 
children, It helps you get the most 
out of life. 

Every tidy inyour hpmn, inytyar 

office, if is inrfispcnsitbly uscFW- 

T he Incomparable Bargain 

C:m?i dering its completeness and 
authority, the Eritannica is tine 



least expensive encyclo- 
paedia you can buy. The 
twmTy- Four 1 wge volumes 
carry 35 ,- 000 -, 006 words, thecquLv- 
□lent of 5 DQ ordinary size bonks. 
TEiLs text, by 3,500 authorities, 
la richly illustrated with 15,000 
pictures, many in full color, and 
with £00 maps. Indexed, with 
MfJ , 000 entries, the books are 
agreeably read. 

Suy Now and Save Money 

[Vn one know? how long the 
present low price can bt con- 
tinned , The *h reivd m an buys 
now— today. You need itnd 
only to have the BrEtan- 
tiica delivered. Vcn pay bal- 
ance at rata of SS a month fur 
a few month?. Don't delay.. 
Pill out the coupon. . . . new. 

No obligation- 



SEND TODAY FOR FREE BOOKLET — MAIL THE COUPON NOW 



Fill out the coupon and drop it 

irt the mall. We will send you. hy 
return mail a large booklet free, 
rich in color plates, maps and 
sample pages, and containing a 
full description of the Eritannica . 
Mail coupon now. No obligation I 




’ ENCYCLOPAEDIA BRITANNICA, lint. 

343 Mndlron AvuniiCj New Tnrfc City 

I Fliusc lend me, hy reru.rn mall, widisut chli gAtinn, 
j jfDUJ new iLluBO-ated booklet with color pUtt* and map* 
■ Irani ih* Ijii rhi Briunplea, t^jtihtr with Low prir? ■.HfPt*' 
* jeiwes-eptina ft saving of runny .lolUvj- 



g HomibB- .... .— ■ ... ....■■■ . ■ — — — — — . 

; Address.,—. — . 

J City .Styta 



W/veri critut'T to nduertisern plerr.ie 1 iiicUNnil Pitpu-Jrir ilJecACttfcS 
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DEGREE IN 1 YEARS 



TV.R. Dwfl? 3n Civil, Elwti-jw-l. 
MeeEimi icnl, ChcioiraL, Aeraiuuti 
tiiL Eriifi’iMriiiK in. 2 jeira. Thr 
v. - 3:i .-k high frfVml ni:iy in:, 
up u-rrh. Living Kut*. tuition Iri 
Sitsuj^'ifc frNn i-.ll (J ™ Lbu war,.- 
IFhUv: nvjLnJ 

411 Cdll&i|£i Alinui, An gold, lit-* 



On the 



CARTOON VOUfi WAV 

^TOJUCCISI/ 

DONT (SOPr^UiBN TO ORIGINATE 

jliTP P i n ■ ii u^'h i 3 u nuw m f itnK.Tr Dnmr. A 

KA I, h ll'JIKi ari hmll^l Y-M Mill HI! I.LI < !c-lln i-Ofar Afc UC 

imlLM 24 In win *-*• MO AuMUml. All tar UU B „ ^ ® J 1 

.Hrma Mm aaJ JJJrriJ .'i r i>W J«iji|p_ 



outside 
looking in 



if PIANO m 

•iaa* liiuzkt by riiiiiJ. Noli w *sh rHj-nl 

Iwsom for *datt t-ecinppm, Ala^ S*|f-inntKir- 
tion jyntcm Edt !uiv.innEil r.riiwtu. Lenin fSilfi 
Ksw Hivlm. flTi". Jusz. BreakA, hulidrab of 
Tilel Frtdinip, T5<it If I- v 1 1 : n : r- , Rork, Stump 
and Dirt EfTcrti; Symphnnio nnd l^ickeii 
HATTiwsy in iatear Riiil5i> nrul ftancfrfl Styto. 
Write far Free Booklet. 

1ITEFIU1 f Ain n:ilD]i. . Ittl f. Aim 51,, In bplH.MH. 



A RK yuti btanilina nn (JlS Mdatlnen, 
winning yiwi *»« in Aviatlmi . 
■rrnvyinK timde wbu- are aLmiiLy making 
AvdftLLun history whil lo hcLding down 
ftip iil iidhn with nnc future*!? If ro T re*. 
mruihEr Lf ii: j : — YVjhliiilii VrOn’T (tei 
you into Aviation. \X tun yn-u tik'im! 
To prucllcul trulnlnii, l,t. ESiri fAiEi'ti 
fiwImA.' 1 Winpuil Opportunity,* 1 li-llsi 

you a I'juiek, Burr, inexpensive wny to 
imL fclifr nMPJfliwy praatlcFJ tenlr-lng— m 
•.'t'n.Lf i.p : l r limn, it home. 

prr.mr.iili amI training unit JiL» 
free Employment Service have jiutste- 
riiMA-mLrulM QiOTi I ilk-. 1 y-m in ki>u£ llniift 
and: graurnl j nbs nt anlann aE iram 8-lij u 
wt-ok up. Martin Co,. Curti-^ W right. 
Curtis Dying Servin', 'Alr'innder Air- 
craft, T. A. T-, Fakker and. hcstw oE 
<it her IWrdtf-i me employing AViAliuh 
fnalifutfl gri-dLiuteji, 

IE YOu'ru serifiui Iilxnic Trahtifie (ei £i?t 
intn Avintitin, REfc n frrir Eupj' r>f Lt. 
lELntpn'a bmk. It tel la how lie ran 
«tvA wo« (.Jie vjuiE fnets, Ilto TnfeeaFAry 
xnnn'JcdFe pF ■plnne-eanj-tnielinn, rn- 
t’lr.edtilirn, rleElnE, rnpilrliip, Krr’,ir.inp. 



’“AJlsr rmolsl laf roir 

MUU I "PBP I TrfJi | H J U 
Arr.iik.ji s'aL UeajfcaEiAii hy 
■ JrAdiflf ■ Iiir-ln 1 
I hiiJiai|lilyr#vC'«uAnk^rM«f 
I ■■iaiini IL ■ riitnl-lr in 
r-i-rji ■irl^il" — lTM IL . 

V V 



TFIEt 

-4iX p r: 






ATlirlLin InaTl tutc raf U- - i ?- A-, fnr., 

I ni OouiKiieui Avenue, WiAliintton, D C. 

Flcbw an rid at* |tw amijr nr “W'Ihl-*. n tiipi'Hinunlry, 
1 Ok 1 1 H«(. Intp Arlnttuil ipikkll-. 



re: III: ; Tuv-r 
mJI-X 



$1260 TO $3400 YEAR 

‘ Mm-W™ - 1 S t„ 50 S.TiS'Simuri 

^TFATW wnrtif X R^b-k-.a.T. 

J rr, i* , p . i OiHiltaiMr,: KivbrnCE "I of (Ikkktd- 

..UIB. JWI oat y Fti tyro if® I»i- HI I»I h-Ni rHiiiKd, tt' a'- 

Appn iitl mantii n|* Sm#,. T.-i. dmIlthi. 

x&!ik?i upi>n ^ ^ - 

State tun^ iOn> 

ffhfll idrEEirtfl (a adveriiiturtt jttiyr^c tnemElfijt /'fJjMfEftt' M CChftnUtS 



AildriiKa 



JOBS 
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The Chance of a Lifetime 



It's Calling You— Are You Ready? 



' I "HINGS are breaking fast in busi- 
nes* today. Management is c \vkkr 
jpg — resting — t very method -and every 
man. Whole regiments of old employes 
nrc being swept out — and dcw blood is 
coming in. Privates aro moving up 
iQwjri presidents 3 chain!, and high 
executives arc falling baclt toward 
clerical desks. Old com panics are going 
uut — new companies 3 re springing up, 
I’han-ge, change, change — in a resolute 
"tr, "ore to meet the new conditions of 
r 'day— and tomorrow. 

And each change, as it occurs, fairly 
"bouts at you — ^ litre is opportunity — 
jtip j'ts NOW, pr.d Tr.d.ks your bid /or 
potr/fr* 

Times of change are dimes of prog- 
ress — for the man who really wants to 
get ahead, In good times f staffs and 
pi ill eLu.!, were Used — what matter that 
you, «Trt a better mnn orh^J i better 
plan — business was booming, why 
make a change? 

Rut the- depression has burst the 
door wide open. The better man is 
sought — is jpvun a chance— -and Lf he 
succeeds, if he delivers results, he can 
practically name his own reward. Nor 
only hither pay and advancement:, 
now, but — what is morn important— a 
choice spot on rh-e crest of the wave 
when the business tide returns. 

We get proof of this every day, as 
hundreds of LaSallc^iiained men and 
Women report process. Pay raises 
while fellow-worker* ate being cut — 
rapid advancement, new responsibili- 
ties and opportunities— the result of 
training for today's new needs. 



At the right arc a few incidents* — 
picked from hundreds— and each is 3 
direct challenge to yuu to do liifti ise. 

If You Have ihe WILL 
Wo Will Provide ihe War 

Now' — how about yourself? 

You can hardly tumt any great 
American fortune, or point to any put- 
standing executive whose success foun- 
dation was not laid during a period of 
business change. Periods of change — 
unset tied conditions hko the present — - 
aie period s of unusual opportunity. 

Only get this straight — to succeed 
today and tomorrow requires more 
knowledge n rul abil ity than were neccs- 
sary in the past. It means preparation 
— organized preparation — fr-sreitfg, 

ONCE in a Ufeiune 

This great transition in business— 
this widii-apert attitude on the part of 
management — may not last much 
lunger. It is not Litcly to occur again 
during your lifetime — or if it docs 
occur, you will be older and with less 
time to enjoy its benefits. Your time- 
to act is now, 

13-ifiEcr jobs, bigger pay, greater 
recognition — they are wailing now for 
the man with the courage to qualify, 
Will you grasp them, or sec them fade 
away as prosperity returns? 

What you do Vi iih the coupon below 
is your answer. Mail at today t 

*Nam tt and Itddtts StS gladly »;Vil ' 

Oil teqmst. 



You Con Win PRO- 
MOTIONS— PAY 
RAISES — Tike 
These NOW 



[September 1J. 1532 

■"La Salle teal nine — om to mtit com. 
Til tied — I ijlj >i.;t won, f?r ite v fi,j- 
IMtlnll [i, LCClI Md-mgl-r Of mv rnc- 
] i lj o.y . r 1 W. K.. L,, 

Mr 21, 1P3J 
‘"1 have ijnit licen calli'iT "Uv: 

1 . , i. u n s- an, 3 placed In ch*m «Jiu 
ci'LLli; wLili ibe tl cJe at "J Ter. jiit,.'t 
. , , W i ■} h mxL m y IjfiuUfi Li .iiui=i|;. 1 

v,- ii 'ild be cainpJeielv lov, =-"J m vji- 

1 ,n r L ' . 1 1 i L y wuUlil have Btipfivd (l-riMEh 

my llama.'' J. L. 

Sept, !». (M2 
"Today'! was Informed ilo.t my *»3*rv 

Li im.'ieak'd 2S vcrcenv — r-Tf»icOvc 
Oilier I." ]., !LW 



Aueoit a?, m2 

■'Sum I began my (Tai-mnc, I (i»« 
rr-.-i ivrit two h.,I.i:;.- iiiirpu'-i. L think 
tbit ii a rrcnrf. rnniidi-ricj the de- 
Etres-ilGn and the Hart i-i-.it J *jolj- Lehlui 
kt-jilv.iii i ii Jaue. " V. 13, 



September I, 10ii 
"Lit IIlui a year ien. when I ntarLrd 
l^ii-iulkr ii JiUiu. I was a bookkeeper. 

few vmt-Li. sI L-.-t my h r .uj L, 1 n an L-d- 

tered a poedion ™i|i n firm tit ttrwn- 
t.i : , l jil a eutf ildefutile IncruK In 

1 1 .1 r ;.' . t..inL 1 1 r: I r 1 1 . 1 r 1 : t u.|^iuin:trJ 

town. Trea jiiieir and Acron-ntniit. AEtrr 

t': .t in.- : ' ..rv tt ,--. n-.-e'.-'.-l tin 1-1 it 
la fuel Liu. J vLjL lit wad UlC Full.' 

Gv L, W. 



Eieptem^ieT j S, 1M2 
"D^iHrj ttie re"t cinuJiair 

jeaik. InjU'elinia tknj pr!>mJsLjLin.H:iml 

where ueJiti-i, In the him were- v^-UnK 
Hiixiy cub. HiavefiaU locreasee, '" 

D. U r . E, 

AST: f-fiJ’ one of (Lir-ni) tiocikle™— 
or u -aLmJ Jure-iic oll yo ur own field 
of iiiLsiuvee. llisy are fro*. 



LaSalle Eocteitslon Udvcrdty 
Dept. l(i4.R| CltLCi^O 

I Wduld lilcn ir> have-yeuji- epeciil Wllel— withiKit nay cost 
or c b I i- 1 ll L i - j n lb rub- — about my upbortamtimand your mi c- 
<CM fralnLrigLn the husincts field 1 have CtiuCkuiI. 

□ In.iJunr rpiLM n mi Lf-i ill- 1'1 [ 

D M-ndnrii I o-rt-niV ui.tilj, 

□ Ferjoinkt-J Mn-naiiemeot 
L EJu si ac >3 t.'tifiL-i iiliilJuulu 
n ISuslnecj i: i-.p.l hli 



Ij PtMSni-mi Mu.nu(!i.'!rmnr 
□ Hither Arcouncaecy 
n Tnlbe 3i1 j HLL|iH-nH.'n1- 
. I binder n SuLes-in no ill Ip 
n Law: Ueitini cllL.B. 

(krmmLf ridii I 1.auV 



K-tpp rc JliKiljkcepIlLIi 

C,?. A. Ceiehlet 

(:i,imm-rLiul Siiiniik 
U^alhiil^nLl F tnu.raui. 



_ F.fluetL™ A.peutilDU 
U Offli-e S] hiiatH-iwieiLL 
n nrcdl-C unit OgtlpetLnQ OVrTL 1 ], 
□ St-nnnib-p* 

U OintQ it ore Ainu element 



Niar 




- Abc. 



L'l-dcum 



Win 



La Salle 
Extension University 



11 r feni turiifso ^i? (niirni-(f!icr,T p^irsd Jncnffott rnpicPor JfireJimticj 
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POPULAR MECHANICS ADVERTISING SECTION 



MEN HURRY! 

If you want in link 
the depression 



\ 



Tn 



IS dcfircaiiQn 
]iA.a Iwri* n inlirlriy 

■ ' >'"J JW -Oirin 

■Tull. It Inrfik- “hrJII 

up. It mida e he xn 
tmIik tlm I Ihty 
tttb wn’vlinf linn. 
!ll i ■! ^ i ! «*-n! dv idr 
ft* IlLOC Ufc* jfffcd 

CET WMEWHEfiE. 

Thm'i tlia iaim& 

ckui» op-an La you. 

Read about iL raph? 

ilrcn. 




REGISTER HERE hr g 

BIG PAY Hotel Job in 1933 

W ?IV ]T £h ' ac 7R % 111 the r«r-n in tTiEfi country the rfritMt 

** tijirntry Ln lI|h wiprLd — amts lew than ^,-1)00 & irnr* Thera lire 

EWii zt:ihp .ii*:: i J 1 1 1 / L;' tbDE a [SI i -I LI; -h M :l r tj |n r [- w-Tlirii him II J 

“■“rk. — Ill the neliti that :ire budlr □''■•CTrrowrtert. Tbn fkMnd 
naunn I- rh.ii miki nr iii.'-p men Aren't tnLliiriL fur iiiyEhllwi .■‘E^nhil 
A Jn|. in (hlf mre d pee Ini tralBlEU QOUifra 

Xnw whti, dn ] u'lrr ynsT Why, a clinrif* in Hhfl lutir the Hotel 
j ■; i p-| i " -i* -- h — npe i 1 1 Uk Ixt-: ii.v.J n i -i r y:;M. iiii-iineMin. then: :. 3rs 
rs-Mthur putt you In mutant wtlh liiterepdnir iMnipln. Vm I vn 

Rit^ri r. I'jiiiir nr rhinre# tor With t-.xi *; nn 

nininiiiiiH man rm Hart ue ntmiLL * I him> b r(H r amt work j|t to 
<3.1X10 a yesr bt iiiurn. 

But tmlninR CQUKT9. fio m Inviting * fen mow Wlde-uwHi* 
drum. irjin :irt i ireil ot livlM i ; -i n5iiin.it nulhlm. te ruir>E- end eceum 
ttllii r-.p hi w ttfihlnpcori. Voni net persc-nii] AttemlnQ aiuL li-.irn rln> 
bl^s|nfl5> He! Ttzll faritf -tfMillpTTIrlli i lilt r.lilMll I Hi In Mf fi ll Of t TfJUflltbs. 
tlupn my nal.lO'll-MrlLle- Kill lil&^IKrfmt BtirHBU Villi WLlhihyi 

finree.. 3 c*e entu Jut irylrj«i mini — 

j— ^ LnirJj Or*i|li:it™ — r-iiM linlnl-i. r i.t : I r. u ■ 

TSM«. rlntH. tit. rtulii iibnic. J've 
hcljitd plane iYimitnndj. nJ ejen. F=u 
.hern t i . 1 1 . itjn t^iiim to r yim. 



Licked the 

Depression ! 

A r ('iLni-nlli i- :i 
ivpltij lewiH Tralurd 
XEin. ]£Hriu>|itti>f-k 
Bij> (Btallrue lie itih □ 
etnuemiin. After 
isiln* my Lmlntne In 
■‘■ierittl LmincUhLirly 
hi ru'>m itlu-rk. E-'nur 
moriEtid Inter I n U“- 
l^LTilh litiU'l mnrirrr 

’■ I nhe^ it. mi: mnne-y 

M i ".J l" ' i rulin' — Cij-Jn}' 

lIi3.ii i-.ir Lmr.irr. 



0*1 thti rntE 6-qA 

f<lii- up i hi- rrniiftilctoii c*rtJul|jr d 
fur my Fstt Bar):, 

— Vejiif till: HJrpoe- 
I ir li j . 1 T n 3 1 a 
■nt'.aL I'vh (Etne fnr 

uLImth, -pin 
IIL'iltlfd ■! i [ *■.■ i j Lit 
riNi Bend thhi 

hi'H>i!, Mbit t.urr 

ry! Use tliai 
'"■istyn. W'Tlte 
nc T«fni'. 



Send 




MAIL COUPON TODAV fo 



CUIfard E.<vit, rrritdinC. 

J_+-wle I lut-cl TrainuiE Schoofliv. BciaE*. R-JJ2-LA, 
niriunfLori, D. Cl, 



.■Vnd nr your FltltR tout "Vnor Blir On-niir- 
anKy/ anil f.i ■ ■ ■ 

11(1 Lt I Jll lll 



[Unity ■' amt farti Htwtit cSit pntitUiiiA hlhih jm the 




Brute. 



COME TO WASHINGTON 



TFAph Mrtlittjr pUdSB -iiseHtipfi Popular Mf.^honkt 




Learn Aviation 



Pttpan? Yooi-Mlf Now 

ter « Good Pay Job 

in Avv^tfejbii wui i j'i rniiiiL 

ID AViaUflll. ln r iraduatrr. 

K LEAh.N at LINCOLN. Eh- wktWm 

bril known avlntlan u.>.....i| ||i-rr- 

. , .. . W* E»i‘* 1«>W ''"mplrlc. thoraupb 

IriminR trial: WlTi ■ tiiiti rp-rothhtl-an Jcr our t r«duai« 
Lhrc wnrid, |l « j- L h rrn-und -nd ti^irou i<^h 
CoTBmmmt Appr,.v r d . Cr.Yrrnr.irf.[ L ivrn k-i! InaLn. 
fcn-TB, L Ii i-ieri-l lr-r| rqu ipnirn q , 

A new rra in dawniing Tur mr rii iixl-r j m n ij piluii, Bile 
F-y oppnirl urwiM-a bi>Lh m U. iL mw,<\ P^ri^p f^urntri mu.*a- 
p-cLalEy In «,*n| r«L and South Amrrka. Wf kavih r-we- 
M-n-CAl IVrS- *iid iHudanu aih 75 Jwrrifn cn-n n t r lr-t m i wr| I a.i 
itudrnLi in -varf wi«U in fihe UnlAn, .-ip, l i. j; , .,uuncE 

hauqhT In *!qh>*-|- Spanith nr I «. a | i ■.!. . Cwnc to Line. -Jr. 

!«■ iur c -of a Buec*uriii| . ns-err in mitlnn. VV-. hr for 
fual parEkularj — #^iLi«T *£■• 

Lincoln. Airplane tf Flying School 
HtB Aircraft Hide. Lincoln, NebfeilCB 



uni 

me- 



Drafting 

Good Pay— Steady Work— Advancement 



'■eJiild ta t*iii-|i|ilil T.Hi^||nmi Id Enfdncrjliin, iiultdlue, MairjOi:- 
taring [Taeitnu training, IriraT lj 1 fit ^ illi'rL' ui. uriihij'.l, fllvv-i by huim. 

•Ac :!: 'ial pmerlen hi dhi l^iifr and dcaLfrn. Teiii vrlllea ty ItHt 
jiutUjttrtLhiL, nan] hy raMeat eolleRXB, rnujijm lirntfii. U. H. R'ery, cm. 
.'■eh., -i rlim-i-rai 3i years riRis mi ntutetloiiiil InrtlEULioii, nnr tor 
i -■■.|i. Like best wMJrm MHtma, ;><m m exempt irnni I', n. inm-mi' 
t»i. W rite flip ftixi iluilu'la. Ul ui Inul I’t'-denii end cmdimlea. 
Amcfjejtft sthatl, Dpt. P-I 47 , Pr«a*l it 5 « &u ChJcage 






lOOO^S 

CNrhnKnu bnmii-inudir Fmalipy Chlinh 

hBPhCH lluM til (Uri rt edMi, put IWt 

tKJla-. uVliKl 111*™. yrAlliculT |IK5,I hv 
BiMCDstiiul l 'injury ra.iiir., i m.j w*-|i[ 
lilur Ir li K K lll»k f-!i- ull nlniii t 
C-0 UrW. wrtt* r,;j ymn f r r, H 

( ' M !■ ■ N* LlaruF i'uuhry InarituE* 

D.pt Ul-t Wtrhlnrtcn, l», C 

**t 







l 55XG HEfur 

1 WDHRG H T1CT11 

J u;in ... ruaif, 




XSONG WRITERS 



D-u.-i't fuif tv r*>b J ' r - 5 e»i» JfuQufrierTreiqf* 

(i FT i if A ir <iPictui*i r Riitiia u.m J Rn-.\ m'r" 
»nr r ij.’i'.irmliiij. firflrwfrn took SEWT 
f-'HEE on re^irpjf. .Vnuj wiitet-* may inml 
»u Jij? -piifL- -ni far ^ipa n j-jrmi'jr atifin, r*- 

I'iir, rnmriPFf irnd arrvn g* mu »■«. uji d j* *■ 

Junrtui';, r J( fitm, gruiir uji Erein jf appmoiii’ 
H. N ,r -h* ImiiiB. liTI [i L ].Jvjii Miv 1-L 




Learn Public 
Speaking 

At T.nmn . In nnsrii 1 lim*— Ixj minutci n rtay. 

L : r . i . ■ i r l™tr I r xfr I , " ■ I n I., f 

Inppiru.r jiiin- -ill. -v . i. r , I . I M 1 1 1 f |„ .... r 
rtlbrp. It pilrrt'ppi i-»prh. Will* m («■ Em 
tn" * 1 "i; . WcV IP rl-iri d rf n IT'»i4 Ci i -r.ir_ 

HCIIJTH AlilKICAIt IMatLTUITE. Dint ligi 

3C41 ItiefannAiwiiuD, Chlcart, l«M 




LB “BECOME A LIGHTNING 

TRICK CARTOONIST' 



■ < «il 1L-®1 rip l*n#h Prrlpr^B Prunn: tf in 1 ■ l-l. Iipmip 
Inr-I ’"I. tt'.ii’yrMLMP. _Vj||Jn nt L'uic Tall Sur«Lta| frit. 



L'lLiln pE 
4> AL.UA AH J' „H LJt V1(JH , |hp D t 



tau. r : u| v-~. | 

I. E.t*3l M nallj IV l>. 



MAKE MORE MONEY IN 



PHOTOGRAPHY 



l.cern ir.m-Kfy Ln yiynr ewci h-un-niitlnw mjpf.. sun-* 
liriu'rlruL 1 rslr.li j, cavpn (JY same etpert limlnLcrora 
“ hi hjiTHllii prrwfMl BtleDilaTioe toieblta Id oureiieii. 
ptSbdY DiJ illlipeiL Dt ladled. Cli(y liuw«: j - i|ih- (r^lr.iiiH- 
emrinif ith ailyaiiLat*. Yun mw eum inillelEiLTTilnE. 
FH-l'iJl pUcffilHlii; mi-l-Ipi-. bookt.et. NTj flCWT. 

n illh PUmrKDi iXHMhnd hiai. hulriH- Irthrt FIDAks 
U IbhaiFkbrjIjy^ji^fitj M.-lc- Ji 

HEIN IN9TITUTC £'f P. lliTL':iC-p.l>lJ F 

Id Wi TInd Due. J JI *. Haa Vaife 





POPULAR MECHANICS ADVERTISING SECTION 



BA 




"WE SET OUR 

$5000 

A 

YEAR" 



"Six YEARS AGO we sat down t& figure What we 
from life — Margaret and I. And {(> 
reach the com fort able scale or living we had set 
our hearts on, we found it would take $5000 n 
ye-arl That Seemed impossible, it tv as SO imtch 
more than I was making, hut Margaret had faith 
that I could do ft 

"I enrolled with the International Correspon- 
dence Schools and started studying at home. At 
once I gained a new and wider view of my job 
—did better ivo rk. After four months the boss 



asked what had happened to me, and I told him. 
That day I got the first of my promotions, 

"We passed the £5000 mark this year and 
Wh going right on, Thanks to my 1, C, S. train- 
inf, I can give my family an attractive home, a 
good rat, ail the comforts they need." 

Is jo nr family budget cramped by your salary? 
In one hour a day of your spare time, the I, C, S. 
cat! help VOu etiulb Out of the rut into a bigger, 
better-paying job. Set your ov^ft goal- We can 
help you reach it. Today take the first step. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



" The Unk-rrwl UnkeriU/* BOX 5 G H - C , SCRANTON, PENN A. 

Without cost or obligation, please send me a copy of your booklet , “Who Win* 
attd Why” and full p :trHcu I a ra about the subject btfore which I have mntbed .X; 



r* Arrbilwt 

D Arrlulsvlurd iJnthjbTiULSi 
L! Hiiilit Sr.i I Iai linni ink 
G Wood ?.r;u A t j„K 

I - ! C-utilrmrTt-ur un>L 5j-s_.TIrr 
0 lH Line fc urn 1 [.•rKhir.-.in. 

□ iSLnc^i-iirfcl t-inim.-rr 

□ EIfvU'k: WaiJiic 

B HIw-Lnicril F.affinrHir 
I JwlrK l.i[hblriK 
□ WVl.lanx. |-H W I rk* nr.'T Qeu 
D Hnilihf h-i'-T. 1 IHiucvnanbi 

0 H-THlnpfWi M.lMflT*TTiPn.-l 

LI >1 1 

n IcrdiucrbJ ?iCKnhc#mfsnc 
LI I'rTBiHl TrF I .'i 3 li n Vi ^ V.-» Tl IJ. 

Travel Mminiccuicii 1 . 

O Ait-ciiUE. Lau:y 



TECHNICAL, ANU 

0 Tplrpripli Ki:^Ln*rr 

0 ‘I V-lt-t . - j - •’ Wiirk 
n XlvxliHakil I "iicim *t 

0 M-wh.-iair.ii Driiuuihn 

yi.ir iiiniJE [_j L iHJniAk r-r 

□ I'ltiijmihiulitr 
□ J'lpvGLLcr 0 TLajtu.illi 

§ 1!-«>Leh ] .nriiiP- r 

]l=!.fgfi nr,, I piAifl'IIW JT.r#mnn 
□ Uftt JvujiirH'i r iM'v.-" Limin'? 
FI At i-i 1 ■» Usafunn 
Li A*LK-*fcu* 7 . L ii • I . .. i . I . - 



INDUSTRIAL CClURflES 

G J’ 1 uiiiIjs=x 1 i JifcrLirn FitHnc 

U I l#J.iirut L_ V'M-ifcZhita 

n >>bcrl Mri.p.1 Wurkcr 
G ^iuto F.ncuswr 
□ !■* a i ti Klrvitrlr t t j- i^i r- 

O C'h’U KlhlJEMWT 

G tfnrvrj inc hqiL Mj I'liiiig 
R id r if m t in el 
□ R. I! i 

II R. IL SpMrhi Furr— an 
G h- El- l'-n Irt jl=>:I Iduil-iini 
FflWH 



Alt HttiU™ G Train. *T|wr»lii 
lEigliw&j.- I nEliii^rlng 
•l.b-rmb-Irjr □ j'lihiliirntr 
>. usd hLiiuni Luciurar 
XhvlRLLlnn 

IkritefiBbk** 1 

7na.1&fi DYirmcrr ur PupC. 

• iicLhii M.Rnufit^tirmc 

"i 1 Ii-.'. Miuiii.-u-inriiii; 

AhsriiulliUrO O Frill* v 



IVuJLry Farm I its 
33hruin LiiEiur-rr 



ln B 
□ Jli.1l- 



3 CV**r AmilUiil 

E C!'. IP. Ar.-c.-unLi.nL 
FlmrtkttGluri 
TI ^rtT'i:»riiJi ‘W-vr’k 
0Rp*niih L’ Fx#nr3r« 

LI r:»l. r lUlbip □ Al^vrLiiins 



OUSlNE&S TflAINlN-G CD 



□ Bifnini-iw CV 

□ I .’iitii,,: 



IwnlriK* 

CfiT'lK □ £%=■ 



FI ^l r 'ii "Kru s.* liV u>J l j pLus 

B C-amnlol* 4 'uiiiis 
Civil 



v|i fimrii’h 
□ 3L&JJ L'ijjkr 



ruil 



□ Flnil f* m.' 7.C All flwrfc 

i_ l in'if tkhiiul L^uli-girL'U 1 

□ ItlKh --Vh.-wii Siibirn-Ut 

Cl Cull*** J^iAMionr 
G llluKlwpfclar C* Clnri-BMius 

□ l.iliiit^r 1 



2tamc 



... ,1 A iidtiW. 



City,.... $f«ff., OtGKpiiti#* 

If Juii rL-i-itfi cn f'.in-idu, rrml ) hi# In J.kf j'nfiTt iJimiJ ^'i-irrivj- rfiii.-iirn — C'i n.T.flnn. f.. .IJunTr^uL t'eraf-i 



to |‘i J I* 1 ii - 1 ? nEfiLl! Tf>fi Piv/Mfri'j r ITevHejuicB 




POPULAR MECHANICS ADVERTISING SECTION 



IDA 




"Greenhorn” Salesman Saws 
5 Orders \feterans Lost 
Through Mistakes! 

This AmaungLidie Book Sfiowcd Him Iloivl 

"V I V Ernst day oh u ralcpni.m uvu i? d v.lieunoiiini; a.* you enu 
Tilt* D-rtii hi" I Hunt mu nut u-'ilhi mi «*jpyrik , hi5(*<l 
KnSrnni.in vrlio ivili KU-pTraieil fu hrenk inn in. 

Etui 1 didn't leam miKb, En four uiwim. n-herc ttr evpurluncud 
lull. I-'.'JL: :.iip|!i::^; to : inW 1UO htin to ‘ klltiek O VtT D tullEtl UHC' 1 
lit- r. L i h - : I UhLimtlLy, 

That nluJrt. however, I tvaa nt(r*r1ed hr a meet 1r1«*^tln(r Hem 
whlrfa lolri about n llttln brink etl&rd "Mbnakct Common!;,' Mail# 

in 0 «iiliir - at aIw.i (■»):■ <'f a fc'i'rti. unwind (falMtuf ter wlwcuwi, 

r:lvpii by a irnup or 1 pm 1 1 tie r-iliM nut?. 

] (numt iluii that I L ir I m five, and T wm ter Ir, w- rot, what 
1C i. -nr-l Cull me. 

]t was ainaiLriEly lirrc-rfrirlirq. What madn Ir iruiir liuerrstlbg to 

mi'. In: n '■■.■- r. waA • taul LL unctlhllpLy ,L, '■--rlliiHl ihn »a II 1 1 or Im-ii,-, 

at Severn! (irilnmi [ liml irw-ii vuvih: he with.. It ihriwrri u-hy tl.r-v 
were k^ir^ m rainy -;i!e- 

wben 1 hctItcU at th* udlcu nest tier I mIiL C ww (jnJnir nut alone, 
and 1 went an '5 allied Imi. nt mwj niHer: u hurt wo | :u l iin-i h+- 
ftuW- Blit I (lOil tKit^l till.' MiKnfci.n li-Urd hi (tent bools Mill | H)«f 
ttu* to avoid (hem — Eipcelully the ■nc.iK -u I luew rite albcr 
men had i_i : n!-:- 

Ot bnUtau, ii htuvoIimtii ' iKw me cciutiln'C ee( all 1hii-o cuetaracia. 

1 1 lit [ did cut II vc n[ tbcm ! 1 v. cnt bark [birr, ir-'hr. wLth ordeal Ln my 



rnakc* worth (7£ m Kill 

KJf'.Kfl'c* IJb* "•■■■ — JiiKt utjHiiji lo (flir*ii-,i 

I did. nnrl net- chat tittle Iwb. 



telHot In denpilr — do TTbat 

a Tier yim lend It. amS JEi e.ii:.|,.Lii:,'ii volume ••Thr- Key T»' Ma^ryf 
Sil«Hira.iiKjihi, ,p you'd m “Jit 1 cbtoiteii rot tht cnnrvrlntii rirlts 
i mini iii: givm by tlut ^atluiinl SiJrrtnLtiiV Trul -licut AMoblhtteu 

Send Now for ThCisC Two Amazing Books 

To IlCcnitlr llintiiULiil? lb we Vi"'S.i have menrrt the- (ILTonraw lw- 
rwMQ U-i:jtil iluvri'y In 'tu'o-hy^ 
ri.’jr' Mllljic J i -1 1 ? In ohlviTi, sit In 
r-jcCi?rlW, MW Ft'iilaiibceHl 
1 ct Ihcie two. butt* am oohr mEK 
Jr you .iri: :ii:il:.,ll' . 1 - . 1111 1 t.iit.I 1.-. 
iii-iku h Indira aijrcisa In Hiil*‘mnii" 

Klr.is- fiend ter tlwzii imliy l.irarn 
Why BiUEih fiiliTllrii'M lire v. i-Hl 1’ir [lielt 

liv» — h r.m mrml hi" IxnoTinec or tbe 
rjrjdnrncnlaia nt Kiieefs-^rjl Fnlltnc 
Vh'i. In) n- tllOllKkiuta iv I rilllfrj 
huva (Timed theli bllmL jrliidilriiKH 
In i-ii wfH-iiobd iinLm hi'IlIiih. Thi j- 
i|i#v «*l iJv irt mocb ter yna. .\-u 
iibllu a 1 1'iTi — mail e2tc noiiin'ib nral 

N^TIOM^L AaI-ESMRN'S 
ThMWlNU ASSOC1ATJON 
ttepir A-I(lB h 11 TV, E lm St, 

Illinois 



Where Shall We 
Send Your Copies 

FREE l 



I 



National SateimuiA'i Tiuinluii Ar*ne In Ion. 

Dejrf. HB, 1| W, Elm dt,, HI. 

wtLhout "blli: ill' ll to me, phamt MMift my FlfFTC cahIm 

or milt bsmhji -Ml. lul-Hi, Co wily Millie rn Sri lira" and 

J, Tnfl Key T" Marler StUniDatuftilp,'' with uompleta Lri- 
Jimnatloo about yen: tniinliin and larvlba faamrm, 




Kamo. . . 



A<ldryfti 



I 
I 

I City Slate, 

I 



Asm 



. . HJTC'ipal Inn . 




Ktiirillrio ct nrennh or ne He- 
I (-Jj yflicwir J'lij Inr-mJ, jfii =fL 
y FT I'>jI J. 1 -. I r 1 1 I ijilirj " r by 
F it 'tn.*# .~r rli r,. ?ulnluc vlLLrjyt 
|,-nJjn> inu: Ii ■ i.|.ji«tvi [teq s,,jrF>:r.A 
■r n n - 1 r L ■ 1 u : ■ ■ ■!■ : j A' Merit ah J‘ . ■ '. e 

1 d-jiLri: ty lolor:*ririw.!ly 1 = 0 ™ mJke niinEC- 
Loc. 121 IDdniLlvu viiLL dvialhd IcatruOlitiM 
ndn »ut, 5J ki»(ic.qt Tie’ll «iLhcqt uwtj (iirtsL 
r.cud Our JJiifur Fait Pric* ur oil «Td C, O. D. 

S. J JOR^eNSEM 

iTfl Magiclrw 1 .uii! 7 % ^.1111-', ^VmjpIiIetiL^ 



FREE 

aujttn tK^is ±]i p^h- 

]U. r iLTi listed in war Kill 



BARGAIN CATALOG 

BOOKS 



i|iini^i.l 3^ii H^Aln L'urul'.-tr cf JJO tKAa™ r fivnrifi^ 

■ — ' - >*\\' ' 

■ina slclibcilib, feUSiiri-d 

3 fKHEatfiJ! 

■B*r(iiii*i in Bm*ii-“ 



. lilenature, kirtioei [ JuvedIIo, IBe- 
Luiy. (vJIuliVihL-, etc. tV-: Vira aellMla, emi ” >-i-J. LibMCiM 
nmS i"riTi p:i. _ i iln i'jT ariiLiviilijal irr.' j hnm-TH r L~!i'iir3 (KziCckriJ 

today fer cut fiu>v Id 19 ntilssz, " 



THE BOOK SUPPLY COMPANY, Dept, #3 




lOd-T. Imprqvrment tii-irantaqi) 

We blilKt, ptT«i 4 Jl|snn l ho vwri| ensana — not 
%:-r f L ii — hnr h / r i:r. i;. ^-jml and 

fc-ivntinrtJlj i loni- tr^vcifw. . , nrd Qfr»- 

Lt L'Uivn-n !■■■ Cn IrojiniTU ur,<T r! :iy jiih up i^C'AllL Tit V'TW 
Dl l*T , 3 b I J |U ' T r i T 1 * ' ‘t-.fiiT Wm-.iif-rflll HiV’# r-.-.-k i*-», fen*,, 

J.-pirn ‘b Hi tim * nr.' ihwc.il . y n J4clli«n- 

curu Hrnl Iv ■ ri nr i y™.,-. iirl™.. rJ :Jk parrot. 

ptaCECT VOICE CNSTITUTE. Et'JdP* iS"*i 
3CS H«, M.r.hiu.,n ava.,ehlEiiD 



ENfiRAV 



: E.frn,N V.' at CH MAKING 



EARN 



AT HOME Y'oa 1-44 n |*arn ty «>*r njwiPifli fend 

anElnil ATfliPmuEiaatnictkdcicrp nu*loELIic WAlCffl- 
n*p^lrlng;TrBd».'iC icmcuj'^il ac terrier ilsi-it 

■ iliop. Ymi ua tun. Phl^ Iwrnln^ aiid i±> 

cjsK j well jji v In if pull L.-z-a -js k!i=I Ieb buaiacn allcr 
C^HilDlfllrijT OMf crrirui ■=■! inraumlnn. Tilnivrl WAlrh 
h=p*.iitri ut li^yi In •9sman>l 4iid e-±rn lr">n 
( F rt iin |7S r rfC vrek. Far p-arilrulan Bpijiy la Elic 

Wlirconiln Ekhaol »of Wartcli RHiirin-i 
U4 E. Mihh it. ( PfcLWAUKEt Wit 



tv Oim Ffl OF IT SHARING PLAN 

OUR GRADUATES SUCCEED 

Cii^ d1 ei>' [in ■irijgiiiB iurt-i-d la a titt acraJI Tir-arT c-w 
ln| iTir ElD.Sffil h Jc^bp. AihLiit fea TPIunm. nrnr llt.WQ lb* 
I'mri PEir. Di.t ct nliLI -:Iiej'i Cdl w «ril" tvr FFtF.E ]K ■ 



gf WwtnhiPnfclriB. Dtf!. 5.331. ^ 55 PI. Fnh ll , CHiCife! 



MECHANICAL DENTISTRY 



tarn HI* M*i* Haadad 

rnoncy-tebkliur litmlraex ttvvlly learned 
PiAcilcal, Judlvlilunl Lmlii 
NOW Jnr (ria TatalBB Pw-iil i.pivJ*L-tnu 
HlB tMK sChOIl OF iElHIMEJU CEITtSPHT, 1JS t, 2 lit S, Hi. 



SEHU FOR 

FhCOOOK 

Every vrhara. Ttli 



arnttl te die ^r eva^lns 
nliut. J.ius’v tcras. Write 
»□! atl*j. AiW«M 



HEV WM 



HowTo SecureA 

Government Position 

Why worry abouiotrlken. loyoflb. ■■no | tin-.m r Tri.l ,, 

hiyw liTu rjil L iJlLiui r.L | .!l. !h tin: ter .m! 



kriloilvB, ateady wurJt. 



. . iTiemoad 

tmyp], K'V-J pay, (Jpen tJ>cl(i- 



;eim 1 n co M. E.rit me held j?nu beenaar: a Railway 
F'i*ii| riurit, Poet Offlni!- CferK, oil j MuiLC'nrrler, 
Hunsl Carrier — df heap you pet anlo anyt nther 
tiaT«rnieihna lobynu want. I wjis * frwitury 12*- 
a.mliM-r lit Civil H<>rv|n< CnftiMmliiii Mr y yean. 
Have lie-Ipeil thHuandh. 

Haw Fn 17 E* M !■' SS-tkW'-H’Vlc t«lly sbOimh.d 
TV r HILJCj |c,h» fiC-:o abil 1 iu.it 1 j i ,1 1 , 
ywa ec: uaiB. Fend ynupd;i bur yoeipenpy TfUlAY 

S*rT5T" tTr art — — — 

PATTMWH SCHT - ' 



,Y. 



dd L, Tl Wither Eldfl., Hd±hA|ar r Ft, 

FlMi(!(ni1 me. wlthnut nbllgatlan, yau? Free book "Him to Secure u 
v-ut eminent Foatrliym," , 

Kaair: (ttmi 



, I KH-ttiB Wwit Monro* Bt., dhloacp. Illliwte 



itdUrcra ... 



TS-'JtOJl -Mri-KTrijiy Co nri u’ri (|?cr? Jdltfiae uteiit^PIt ftepuTar irt^Tkoiifc-d 
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NOW -GET INTO ONE OF THESE 

BIG PAY FIELDS! 



PAY FOR YOUR TRAINING AFTER YOU GRADUATE 




Pmt-lita.1 wart on rtd/ 
F-U-at ricai ma*hin*ry 



Student wrrtrnp pn Ytleviriaft 
tfdiUgniHtP frt 

to jji r if a d nr Sit ap * 



V 

Amazingly Easy 
Way to Get Into 

ELECTRICITY 



DisHfltiEififid: with your job? Not making enough 
money? Then lot me show you an easy way to 
get into E led rieity , where thousands of Trained 
Mon are drawing down Big Pay envelopes every 
Treat. Coyne has been training men for the ELec^ 
trical Industry sines 1699. 1 1 WEEKS 1 TRAlMhC HFHE 
IN UV SHUPS WILL 61V E YOU I ill iiTAHT YOU NEFD. 



1 



I ? 301 RADIO 

TELEVISION 

TALKING PICTURES 

Prepare for joba in SemwWork, Krdadcaating., 
Talking Pictures, Wireless Operating, etc, Get 
in on too ground floor of Television] Radio haa 
grown ift a lew years from a mere experiment 
to a Killian DoIIilt industry. There are many onpor- 
ten Sties for the trained man. PREPARE FOR TBEH 
NOW BY IP WEEKS OF ACTUAL SHOP WORK AT CflVNEI 



WHY I CAN DARE TO MAKE THIS SENSATIONAL OFFER! 



Ton on ikti' ftte Cc-jn* Trihbif »!Lh«it c*y!rif ti,r T-ntf (rtla- 
lr.j .hilLI 2 full ninlhi, *rh'r e~.j.! iiiii. tmj rhen ■ a!v: vn-j -14 
H 4 im In fe«ipftti yjuf piymeaftl Ttuift fcj I.aTKst. OkWat- 
tJT OFFER I 1 can :*ri I r Uni th Is h- _ in , st cfct Lj. 7 >£ r.t men „hn 
IcillLf TTJIjiS L-P t'l ±.1h-:nl r ft Ii-Mlilt, IT Jirtl'rij * n|l.i|ll[<B3 ej-'.liid 

to lend dn ilwi cciipso below, 1 kvs>p pm'll (fr-ili 

Practical Work in COYNE SHOPS 

It'i EASY tfl. ’EdCE, ■ UTO-1'AY T Il.l Okl »rl;h mr h Lwm-tl7. Do- 
ing"' rn ■■ I :i .l. j\ i .1 Ilj lif-nba. nriE liy cnmifii’illdL-nilp. UuL I ' Y J.O- 

tiul f ru.cn cae wouk ji.'st I. 1 &E. You WoOlo no on 
TECS Jolt. thnt'n y.Iij iiiinj- r ; nee ire* efnldrib And. pnhf 

Cv'.n* TelIdeJ M<n_ 

Many Earn While Learning 

If 7 un'ra Ail! or funis, ]rf lilt i:«p jmi. Slnnr student* 

nett hJL Or i Juft i>ut uf On-r Utij( uhmu ilnlej jfinL-LLiun 



■nnirh -n-hJli bin. Wt'l] htlfi Vtju- — and (hen tab you cit ]'-:tced 
V krsn y-n j-riini’ld. (tiffl* E:. ,.|n> li -nE RinErii pEiiJueei itnai.lbi 
riiuLli. You xuseHC Mill wiTLoe BfcaKduteJr EriUS a* nj mJecL 

HEAL JOBS— COO'D MONEY^QUICK! 

•iCfljTit taoitfi my pay lt»m li!0 So <7i0 a irwk r ,r nltfl ft Ellv* 

iar-.cih, Nijrlh llxriil.ua.. ‘‘fini; Uilft flim Jyb- mi iliL|ilnunJ, lIi.i.iI-.e 
to Cuynt Tt:ils:.iig r aril n^-v niilc* 1314 n rairnl.h.'" »n Q-. F, 
VniifniL, CijU'irn At IEiim£r-fi.U ct rui-vfhdifa'L Zi.ni bLi.j C.^iuv 
WUaE Cijc; Jultu di'iuo, yc*i tco tbcoJil do I 

Gat Pay- Raising Fads FREE! 

flti'd jcu like Imt. Hit, 'a mnll r>r >.ht rA-.aponi 1 * e-] c«r. 

tart nir wn'L 1011 til'lirr my Mill I'llKlS HLPl ■"l’jlE!”.- , i L liDOK 
Mr mo FfiEE ILAtHU.rEItETigiOS JiUOft. 2'-) 0»t CT CtlL- 
EtLiijn. Lip jl bHftyl 



MAIL ONLY THIS COUPON 
FOR FREE ELECTRICAL BOOK 



I h. c. uwii, p^irint \ 

I COTWI ELECTRICAL XCROOL, Dept, ft -71 * 

I SPD 4 . Pp u II Bn llml, ChlMAa, lllftiihft - 

J Srollrxnn: IrieprE Itnd. Xi4 unuf bft Frr4 Kip Lrkil Ttt.llc, WStll ! 
| 1^1 UlincEacI^i xnd iftEtift nr jiwr "fti Aft'r C‘vdwlftfl"' f 

| Qted- nit oMjmca t« Ln tor wijr. > 

| Nmmr , ._. | 

I AAiirerf,, I 

! ] 



MAIL OKLY THIS COUPON 
FOR FREE RADIO BOOK 



H. C, LEWIS, PxiiMebI 

RADIO DIVISION, CO YKL ELECTRICAL HCBODL 

GOO C. Pllllhl] Hr, Mpt 1J-1H 

tfentSsnK'n: F-ind. me- yecir Ulg Fre* SLdft. T?ly^«L-in n-nd 'h.lSs'mi' , 
P-JttUtii ]iiMi j- -J ill In I! n tut "raj Altir G.' 13 Ullion' ' iCW, | 
jl In j do:i cut dblJgaid Jn *aj »ij. 

|V 'Jf7=l;.. | 

CHy , Tjdft. ! 



TFIirn- lrrifliL^ (d ti d n orl i a rr# jilt'di* tta flttioSL Piyputnr Jf«f?34lT|be.S 
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PATENT 

Your ideas 



Small Ideas May Have Large 
Commercial Possibilities 

3f you hope: to realize profit a from your invention, 
you must protect l£ with a IJ_ t=. Ci ovemment Patent, 
i ) tber wi.-e yiu JiLiiy find rii:tl l! I ynur (inn- and l .lirn |,n.vc brtn 
lutit. bemuuiE it ortun lianprnq Lhnt ct-fisr snvpntorti art mirking 
on Lh.j hhjik' l\v* . ] F VOU T] A V E AN I r *EA . TA KE STE lu 
TO OFT A PATENT AT OSCE! Your fi-rst .Map is to n-rt 
my FliCIL XMlf iK. M (e-IE jr<nj in hiJnple. plain. ::i ■ i it ■: T iir- - - jnnt 
B'ljRl vnu rilijsr. ito. bow y-nq nwt ]triiMsd in (ardor H pocure 
4- '■ l l ij r i r prolt'dina. 

I Serve You in Secrecy 




Yml rail crmnnanicalr nip in pcrTert confident's-. Any 

drawing!, itcetaliM orlftttrra you Hod dim will be kept in strong. 
Steel, lirephduJ faJew, tbul Iinjarw— iblenuiy to autborLsed mem- 
ber?- of my stall. [ have ncrvtd isiVREiror:. incited Lit o v< ry fH&te 
fn :1k- Union. My ri-rvi-v is priniipt, uaTclut, rl! .ruir. T i-nr 
Sir ■•. 5 *rtj;i — | heiii'n'c yud. ebeutu Ji.iu.e today — ia EoSEJiDTHE 

coupon Fan uv 

J'ETi: LiuOK. 



CLARENCE A. OBRIEN 

Registered Patent Attorney 

W A S KINGTON, D . C . 



tdurvncy A. (l L Dr : |ctl f ttvdisiarcd Patent AtTibreray. 

I?-Cl Aitiicris Building. 

Wnntdn&ron, D. C, 

P]«nc acrid reieytmr free beek, Lt How to Obtains Patent." 
jituJ yniff ‘"Heeord of InwntLtm M iuriu ■n.jclinijt any cwt 
nr a tali rat ion on my pit 



Nunn. 



Adiircrs , 



O MiP-oht ANT— Wail. UI print pUrnly.) 



“Record of 

invention” 

rprr ■ r ron mt 
r n et , r , tfjptiy ] ,., hl 
wkI yen rl, Si iTrl'jsbJ: 
i : ■'cord ol Irivoritlnn 
Mink filni ]i|!Hly FTlEE. 
It n.nr JicJp jriui to pr -vc 
ywiir plrfht (jj tni'wij- 
tJ i .-ii Inter un. 



ELECTRICAL 

ENGINEERING 

A torsfrisB. mmflrt'lnlKrlTe (Bliws Mr m«i fF liHUed 
tLnrt, amylria 1 st w* year. ML.Lh[ra»tL.:i, encInKclna 
ilrtiflni, itFip-aYirtr. Ftud'nti <-onitnir(. milm, ]n,un 
wiring, Cc-i qliftTlhi! mubhKtv. Modern IraUibnEi 
Ssi jiJ5/ Jurrt-EiruL or-idi-tc. CitakM mu mwbmL 

ELECTRICAL 
SCHOOL 

151 T*fcjm* Art., WiihinDtin. 0, G. 




BLISS 



DE A RAILWAY 

Si TRAFFIC INSPECTOR 




Lrr u« rnaire t«j is-, ruict Toni 

ACTTJ 1 C 'I'j lii juS • ■ % iqI^J jir an/ 

.V iB J'.iir.-r ,-rr ,* i’ ■ -t ' 1 i -i-H EJfbU K-* 

Id P wMwqi ’Srevrl -sr irtay ■ ear b-arvi. IL\ r:d j^T 
■rdr^c^cp aJirr ii tan xrti.-l.* p Miolinct. Dm hoik 
pldiun if - !?■ ir ti' Flr=;ihi I . n si -djr P *■ Ijt Sp 

I - 1 1 - y-' L hi Sii‘i Rjr fll'dl |»-;l I .-III. i . s , Till* ! !■ 

[ri#* Hi iiaiE, rr ri/|M | v-.'iti _ F irr 1 1 - . k L ■ 

P.»ip — i p ■ I?* . llin^ari D-h-almn TrB*i>FX 

InifcHurlv- H v SDh BuIPiId. H. V. 



FREE 



A Trial Lesson 
in DRAFTING 

Rhtfw* heweurlt iBiolhua n?i<ttlQC bc t.i, hi.’ l:y iSmiiltncit metbnd. 

IttuT fib b /n. r-iit !h:il 3 .- 11.1 r : 1 : 1 1 : 1 : 1 :: 1 u 1 1 1 :l iltiiSl ■ ii::lii. h ri:l: I Lil - 

aioiil aervlcc ror our aUidunM. VulunulM dnwin^ ctillll nci'-Jiltil m 
iMi'ii’iI. rc eourac. iiuLcl:, pcjaAlcal rcvjlrr;. ]‘rtjiuro non- in .jcs'.to 

Hiiie !ur ao'.iit poiitkm. SEND TOJ 5 iaY Yt>u It 3 tl-ljE OWV. 

CHICAGO TECHNICAL COLLEGE 

Dept- A20S, 118 E^t Ifith St.^ Ch icags. III Ihbjs 



Leal 






:av*'v 

at HOME 



Mika I|l 0 "ktp tlhi '7 pirtnn.^. iPrip^r'’ qi^chP). during cpm II™. 

* 1 , 1 , whll* vau l^^ri, HO —d.H'l nr*, nirni iirioHjw pnij nri. Mnli h- 
ii,. s-sr kk, «T- ssnij 11 ii n i‘ i ■ i.i i rr+i buck. Ol-..- j HI4JHE Jl LSr IX MODtlTh 
PHljTliiJhJ,Prit| Ini/ luFTjMll[[itAtrt ; 

■Mart. 



Bit ° F Ft ' QraCB '' H '\l,:k: o, ». 




s.fl. 

FOLLOW THIS MAN 

t-i'TT— I IkTT.a tpv n.lr-r Nd. LH Ii an rid Ui- 1 
lluuilbf'doTn dinnrsui (k-uDUirrcHlriiir. TeE 
tilu iln#-:r prtnld In aur-iirid ijirl "j tkci. 

Tkd i zn.^d. ni Jil JLtpw£ 

A'a. tA aui 
Uk£* FlC^f, Wriufwi f. 
^9000 ■ ve»r sn n up 
YOU cun hwi»M ■■ Fhit P»riri 4Smrre!'*- ifl- hc-ir^. 
ii ¥mp ii"”i i.inv. il tn?ll c-wl. Vi'nJUi Ic-r ■pt*- 
|>drichT I'rtl r*-B"Pi Tr-*J L-ilcnlun tlS 

HdV td era L it "kti uiifct IT rvirj '.-t bei. 
IRCIirUTE OF iVPPLI Cl! KIEHCS 
1420 Bui-iydUd Aw. 

Dw^l. 13- PI fchhdjw. iliiL 



RADIO 



EASY WAY TO 
MAKE MONEY IN 

Tip tu S,'t nn hour ermy r fn a tshurt tbp. Nfiw trdn- 
ing mettuotl ;5utl service cniuipmont offer aturtg A r OU 
naming ^wioLly, DntilL of tiVcool plan sen! FnF.F_ Write 

Radio Training Association; of America 
t . PM 1.451 3 Kave n;wood A vt-, Chicago, lllinait 



Dept. 




V\i' LIV 'Wfl'F tiwiil - L IirlDZ, Sjnmtff ind P'iilt 
1,111 ' kdciii-flint burt-n-llteH. iiirtela— 

rili-i-iLVi ta jrf^’iiit T Imr Uundrwli ol lladji far ^,:J- 
Iih.I Ii: Aiaiie WMrt h I] tft tl «Lab, PUiiltil^ flllt- 
T^lk *** l.j pl:1.™ p nr,. !l«l. Bled Ij® 

MM. . r..i .lui.r- J -- r-T I r 1 1 1 r 3 1 r d Pr-.r.v : 1 . 1 
ti illr,', ■ Hq. BIHCLAIB, DUUfl m Irtil'lir. 
eppdi fl, Bp. H2M. Bp. bat.. i'..i|r. 



No Joke to be Deaf 



— EVERY DEAF (PERSON Khawj THAT 

tr,- iriji- P. n ay m qilp iiimdirir in-nr. arii-r I •: ,iih du-nt tur 
limn, villi An’.ilfl.il Kir ]>niii,B 
— Silio^n In^Kitlon. Ha (rniv ttn-m 
i 1 tv And mem. ruey siapiitd haul 
ttnl in,s rtnfiUm Mty, Yh-Pv nr« 

I NT,-- an ami ptrrcctlT Biirr.rttrtDlblB. 

Ko one tpes them. 15'rltc Inf liti 
1 T II« IMW, ‘"Fin* I Oh.i[ i?B*rend 
hJnla tlysBl! ll«LT. ,r jYUo bonk- rtni 

U-t .in rjurntiM. AriiJrMi BarPmm -J 

OHrp P- h¥.ay r be, 3ii JIl^cuu HiHilc^ Cwirail, Uk^Uhn 




bi I Li uclijk <ic mr 



TFfirn ttrldtifl to ndverttoers fileaxe m'-m r ir,;-: Pcijmtar Mechanic* 
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Why waste time 

on old fashioned methods 



«— when you can learn to play 
at home without a teacher 



OX'T k L t llic 4 height of lonj; years of tfrtv 
SOUK practice a aura you away from Joarnjjig 
to playl Don't kL the (height of an enpewivt 
private teactiiir keep you firms iettinR your draauia 
rutne true! Per you-"-aniyy>Mt — e;in easily reach 
yourself (o play — xyjht in your own home, in your 
E-pnre time, and nr. only a fraction of what oldj 
slow irtftthnd£ cost! 

It’s m easy! Juat look at that Kkcteli at the rijrht. 
TEhj note ill the Hirst spare is at 'rays f, The note in 
the second, spare is nfira?^ a, The wnv to knosv the 
notes that come in tliose four spates lh, simply to 
remember that they spoil face. 

KfiW, wn't that mnrplc-7 Yrm tUip't iiai’e In know oliti rju-iu 
friBn another in order Ln l*win, P«r the U. ft. ftcbrwil; wny «* 
plitliti everything an jjau go along — liot-li Ln print and piciiiTe — 
h, iJ.nl, aLromt lsefore you know it. yi.ni urn ptayLiaj *m.r Jkkm 
■i ■ i "J IflrlH fail'll Ihn itobra. 

You nimply -rwn-V ji» irrrwuff, First ynu are icfd what to do, 
then the (ii-rtnr* , Fmv>- you him to do it — then. you elis it your- 
hi I: and. tUar it. Ka privuie loi'iejiw feiuUL Siikr it any <s|t:i re*, 

Easy as A-B-C 

No wraider aver (JOO.CHfl Oicn and women Tin™ |onMM>;l to 
play I his (**y wa],’’ Fih this friiuirjs course is towed ini round, 
rnniLaoienlai nuMcnl princivlee. Uifeli I jf *imjsl'i(inii, It's list- a 
"lirck” nr "hi ii ii"." puvlhrKL Ynu iunm Lo piny from notes, just 
ua the brad musici im* do, Yhhj Learn Ur piul up u.uy iiKhhi of 

eiiuB ic, ti':i-I it, niiil '.imSiT -.l mid Lt. 

Xu Lfttiu. in wn*lixl mi thRorins. }'*« yet all Ike mihsiisiI 
fiLC-tii. You eot the rml Dieunitia of tiumtvM] SicdntiOfi, time, 
nulutnistie linger ePli-Lh'.|, .arjuiKny. 

You'll fiml yrUin-etf s-ludyicifr the L". ft. Srluwil uny vntii n 
flpnllo- Your own home is ymir s-Uu I' ». The IwwjntsL come to you 
hy midL. They cuu-i:-’, ni ftixmpletR printed in^tn.i tkieis, din- 
y.rnnis, all the music yuu need, There are il:> dry-us-iLiLit 

f.-ri-nr:-..!. to HtrrjiEilp through. 

flLStCild, it's j. I :- 1 1 1 U. 1 - |i|:l‘. ,iiij 

n icr.riio — you loam ru :u.-t! 

No Talent Needed 

Fnrei't Hie irid-rjediirraiid 
ihkjt that j-xilt nr ini '' htleiit " 
Just nuii the Lise of i.rw(ju- 
riLfiid:" iiL iltti ]Hinrl. decide 
n-Jiieh oiw: you want In pliuy., 
H-.i-l Lhe C if. Srhuol at M !uroc 
will do tluj nur, i, n l j-i. 1 - 
hiesiiber — on ni srtrr urToeh jo- 
stnimjjnt jrou clnXw, Mie«i-t 
i n earb case will ivYtrmjse ^il- 1 
t2if- hhiiii? — oliLy ti Tew eeots a, 
day. 

Yim'l] never re(trc-l hnvina 
] earn rid to plj-y. Fcr thij»r 
who ran entertain willi mivUi 
lit |y(irr:i ^ — who emi hciii]i up 
tbii iifln. with ■peijpy luuiihmt — 
*Ki Hil wh-V H iMiiuflifc after, al- 
ways sure of a ?ixid lui.ti! 
ftliirt now and “urpriw yuur 
frleadi! 



CHOOSR VOUH 
COURSE 

Piano PitL-ule 

CJrg.nn "Cnlln 

VI ill In 

Drliml Ukul-clv 
snd Tra-Pf 111 w.i i Is n 
Giii-ur Sttii Guliu 

MandD-lrin Clarcnat 

hsrn fJu-t# 

Cflrmt ia.'iiil.ipi 

Trn m bo nn 

Vel Db ■ ltd 5 n«*r.h c |>I [ u 
Hjrmnnj t. |j^i ill j n 

Finger 
Central 

PlAna Accardlue 
(t*ll+o and German 

M ■: : nrd 1 vn 

Ha.n|e iPli^iem, H- 
5 t-l "'j dr TbUbSI 
JUnio-ra 1 Planb Csurab 





y Easy as A— B— C ^ 




Free Be»ok and Dcmnnstratiorj I.essoP 

’■]Tflw Yiral'an yra«tLT 1-liLle In You? Owu U'imr"' li ±ti Inlf-Teet- 
Lml: link Imnk tlur I- JnllM lot lliA -.ki: :• It Ml! rkl- Iru: I ■ - k wi: 
win J cn- I ynu h I i iiIchI denwinstrn-1 Inn lewon that prana better ttun 
wnrtti, tir.vr quietly imrl ej.-:|ly you erin Lenrn 1o play your favnrtto 

IrclCr^rcHint }i> nziin — III l>- - 1 1 . . : i :■: r thn lnni’ :rn! :l ! :l I hrU J C 1,-| 1 1 
nr Che ranter m l. -h-.w rnethorb — the- U. P ^eliool tray. Tlje b .i.k- 
li-r will al 9 Q tell ynu alt ahnut [tie snueinff nmr _ fc 1 1 r-i-.-M .Tide J-iHt-rr 
■TiirtlW. 

if wmlly i*»nt [hi filsy — If hhw Meudt. st""'l l!niw. *upIbI 
pojuLlHrllv. and InmutHsa tnra.rrir: nplieril tn ynu fllTi tir.tl rrinll rlie 

I'nlIlKin - . H i l i l i" . [Ktin-ilItthliiM ilijnilLril W-lirn iiphhIhhL rik,|. --irrri^l-l , 

L , B. iClfOOL (JF UUdlC. r L Uruiumir'k Eildf., Swir Yurt City. 

Thirty-fifth Tear (Established tSf>3} 



U, ft. SCHOOL OF MUSIC 

' 7 l BrunuivEck ISulldLnj)., New Vntrk dry 

f'lHWHr^i.Eid iiieynm- Tree ltooT;." flow You Cam Mn--tcr Musie 
Ln Yiiur t'Jiva 3 Ec.rsi.-, 8r w-irli iiiH|iitiira ii:ie->:iki' l-iy Itr J- r ilJ; 
Crane, I'rw ChMnonMtratiMi liTHtaisi. imd pnrtFculara of ynur 
easy finyrru-r.t fiLari. T nm inlen -tfil in lluj fnil |. i-a i i-.t fi'm r.». — 



IThte you 
I :I.-C!-|||. I iiri' 



X*iu# 

jHliirfiti .. 

CUt . 



WJktli lrriJ J jiij ip nrfprrrfirrnra plt.n&r rntrifiolt Popular -Ufr/herpi fi'-sr 



14 A 



POPULAR MECHANICS ADVERTISING SECTION 




UroG'Lr.isLI-iE SLftticr.i rm ploy 1 nil nrd '"T'i 
eynctmulty Cur Jnhf pay bn c an cn $.14900 u. 
yin If. 




TPn’ICC *N SndllSJ! I?:LC||.-| d 

fcrtM-i itA in thdr wvrlc. M*ny kixm juii« 
ha-vu bedft iikwi«s In thl* new Jlcld. 




gpj.r-n ttmp ret nci-vkhu: pays cisny 
;■• n T hi^Ti SJlhl tn a 1 ,0011 n jwj. I' li | 
LI-..U iimn iiin-ku su luiifh Sfin. foS, *1061 

£ UMi. 




TaMam kfmln — be] LnreutLob nijdo 

L':i::-il.^ by Studio- aEnblnya ininv n ell 
Ct-AlfjUl fKill -1 1 . 1 1 1 : ti Cup j^iLcl ]iii] lrii $7.1 tu 
EdOO A n«tL. 



IWiLlTrAInYoUATHoME 



Many Make *50 to *100 a Week 
in Radio •• the Field With a Future 



My honk, "Itirh Romm]?; [n RndEo," ^Svm y<yi infornm-tioci on the 
oppml iinii int.; in Radio and expLaina how I f ruits vuu quickly to hooome 
a Radio Espert. through my practical Horne Study training. It la 
frfo. Clip : 1 1 it ! ittis i I I In; ctm|HitL NOW. R-odio 1 ^ Jtmn.zing ^mrriLh hius 
llj-iule hundreds of line joins which pnv SSfl. £75, und $11 10 a week. 
A1 liny til these iahs may quickly lend to galaxies its high as SI S3, 5 l-HOj 
ami a week. 

Radio — the field with a future 



Ever to aiften a aew bi: a iiiep< l» rUntert. Yy« havr pMit liiiw the men who pot into 
thp tnUiFtlohik. niotiun jiLet.irr, muL <-di« indimtriwi when fliciy wtH nt£rt«il Ifad llfa 
dir- 1 ehancr n t che hip jiibj. — the &5,OOQ, SI 0.1300. nn.d iLi.tlOO n year job*. Radio 
(iffiWs the r-Ptiif ilmriip 1 hit jn+deinfiii rl-rfi in Cl" In mi imtmv, I i him fLlraidy inmle jnu-iiy 
iniirpiTAlciit — will mnke iiu.ny more wealthy La t-lie Tut me. You. will be l.ir^Loq your- 
6C'U it ji -Hu jia:u up [fata *Ii4*-ib-ft-Si(etlri'ie uPRorlUiiily- 



Many Radio Experts 
nahe 55 Q to 5100 a week 

In n few yi-M-* 300.000 j.>l»i« liare hi.mn h-.aiJi- by 
liiiiti'i'f. iii' mcIi. I'lioiiAiiiLifp iii.:. re wilt be r.iitdc 
by its future deveti'jnii rut. Men with the right 
tmindrip- till) k i iid -ut 1 : i : l i i ii n n I tv j 111 (rive you in 
the fl.li.l. Cmirie — have r-tctipetl inly Ifadl-i *[ 
4 ar.i^ 3 l -mpp | ln'ix fum .i;.r- t-al'u ic-h. LKpr-rii'-nr-ruL 
pnrvinH men ns noil ns tiepnnner^ prnire N.R.I. 
training tor uliat it bud dona fur tliulin 

Many mike $S, $10, $1$ a WMk «atru 

la span time almost at ones 

My fYULrrp is w.. rid- fa tuouS tbn ortfi ‘ r.bnt 
puyi- Idi jIi-i-IJ ." ‘ 'J’ht ilay yv.u cnriiU I nr rut yt'u 
niwteritil wriirli ynu. eliyida ni&ettr r|iiiekty, fat 
di/.iiU JS fbulin jfiihj enontEuHL in miint Every 
bekpnbiifhuwL Tlm>uphi>ut J'Wr OcitlfMi 1 wtll 
«1 uiw v . , i bii-u' 1i. di? ■ i e i i o r irpnir enii servi-m 
j. .I'd ‘m tin 1 fiitle fur estrv rii'jiiej. I will tu t hilIj 1 
slinw yviis bmv M> dn llie jubv, but huw to pet 
ilirrn. I'll pive you the pinna lunl |eI*:l- (litLt 
1 ■ : L -. H : iBMLrlv: $46119 tu $1 ,(KI0 u year fur S.li.I. 
men'll ware time. Cr. \V.. Pa*e, 116) Rtslrdgh 
Apts.. Jifuilit'llk, T-eiSP,. WTbtefr “I made J3QS 
in my hp&re (.inie vtliiLe 6dLijie yuur Cuarb* " 

■Get rtHdi 1 tor likp then 

UrcxidrnstLrwc pMLions use nn.?i ii.rei’ . •■pi’ni tnT’. 
bMChmi nmriHiiert Stld PPJ' up d J.l'.LKH) a yfar. 
Itadiu rudiunfaetiiieiH eii.pluy rt-ntor?. inspertwi. 



Sample 
Us$on FREE 

Itlt ilPHlI JM Li 1 Fn* [MHh C-3- ptW Ebit 
ny ll..-li. Cjur w* lai. ,ri- -L*l T I u : 1 ■ 
iiiiB nieiUriii [ ■.■■ iini 1 i-ah i *ali. ViXT 

AL InikB II JiYir v.jr.'- Iliu 1 l- lirr iLr a. 

H'di diili 1 ■' "M 

iiffc ilia In 1b* pp#. I nSOW 

IhiL wl^a n II. r?Ti u. >rxaitir?~ r. 
i a .-ill I- wlibmd; mtk li ■ flair, alrrxl* 
r -if HisILrd E KXCI TT-^ t*- 

r .-. y | !„.... I I 61'AM LrL ir-il L fail dU bill 

■d n-*u M ? i ■ v -I rlsa^i a^h ■ « i >. ■ 

|ran-B|ar n-li^i l nji nl b.p .i ij h» R««JI* 

. tr .Sirin .1 rii.-i-.i-, 1 .. r- ' in- 

11'dM rifiTlj r * ij rMf, Ivn up Mrs— It 



lEBir I'.ri 



v J TJEuTle.' 



OJUpCFJD VSWi 





Started Many in Radio at 






r. 1 iv-:-ii... !:. eiWiEnp flrihl of niiny 

urent cijJtiurt\iii.ltlii» — li wne^ed by my 
cu-jrae. 



5400 Each Mapth 

J, I -ment ClPyen yaAEH na 
trrivellDii h*|i.-mi:iii anil -n-tLi 
miikliiE Bond 
could nee (bp luiiH-msnLiir-- 
lb ICadlo, |ES||«v«nia r I am 
not noiTv, Ter 1 h3,ve n-ioJe 
i: .'ll i: JnunC} UlDEl eitj 1 l.if- 
Coee. 6 huiy lignin Enure 
rfcuii ELIHI e.;.r?i mouth ufal 
IE mil! w:ih your coun^e 
cbtiC bmieb-t 1"+' |.-i ible. 3 
ciin'c siy til® much l.r your 
1 1 1 1 r- 1 . 1 J. 61. E i.ilih ir-.Kl, 
ILmtln ^tainni ks.i. 

E-' r : il 1 1: i 12 1 . , dal. 



#500 In. Spare 
Tine 

■'Moncr euuld nni utjy 
fi:-i wli:it 2 cot one- or yuw 
churns 1 dlil nut linn-w 
£ klrcle tbl mm sliimt li ndle 
lieCnre L earolSed, hut ! 
n.Lvi- i. ..ik- *n>;i la my 
apixe time althuuch my 
Vi'.i rl l:er-p-. me Bwnrltont 
horrjp friiiii 1111.61 A. * \ r ■ i 
JjiHI P. M. Jivery vin'M 
2 errs jnml nlieut r-mir 
jvn i rue T 2 m. vn Ti-wod tru*.™ 
btljtiin 1. 1.elLiy. -Jr., Top- 
[■.-ii. l 1 enodi2'lvaiiLi. 



Chief Engineer 
Itlllofl WOS 



J r I A bp L bUv-- fs-i i : I: D «r-J P Ti 

JVkrr iiIttiii .«.j : 

T7F rin-'f Tl.m.m - Sm'i <’■ 

m r-T I i.lW i.l» ■ )W, I*-' ■ ■ - 

rnirrkoa Kai:n. rr-T "nsl nu, imab 
at liW. ■ d-'.dc'T — •< ■ i?*“ ■■» 

FlrBHJP 1 . ’»"■ ■■ IAf ii-aiJc 

cl il-' ti. K. [.Irilrni ned pI''-At. 
Tilt wr# Lt Tv !>_- unp'-r:. 
c LiWit-K I S-^t "“B- T-au pi* 

n r (FT Brill itairL pnJ bir.. 

1 P<>-F|ipT,| ilia r- -7 k ' ■ ‘ "■ 

ntnN-l v| rilvri* £f^ •.-flrriHl lj> 

m 1b* .mn|i if Ijw pfliBpii ij 
W(H S. JiU 



-H^L 



ftrdh-B: 

RHk fcHi^hn 

fl'Y. Hu. 



IFfeirn fi? n|f i:nr( iNrrff iiT^Lixc pjt«r7it ii?rc P-n^pMi’rar ^fcrftanici 




POPULAR MECHANICS ADVERTISING SECTION 



ISA 







Act Now - - - Mail Coupon I 
for Free Book of Facts and 



SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra 



Until ynur job. Tlic-rc i.i no urrd fnr you tn ianw- horsio. I n'ill train 
Jf««i fluleklv rt-ntLaiira.pl vrtly iluritie y<nir i-l&rtf* l-iii.r Viiii ekiti't hsiv-n 

tn- be :L hiflli n .^iL or isidngn (i-r ruinate- AJy Course i:i wriitiMi in a clear,, 
intevratiug taCjrli.' thut nui-jt anyone run cmija. I Kivu yciu nrikrli-fal n- 
jtoriraiet- i.iminr my M-Aft nnnlli nd rl (FAi.ni.iut — oari-haLr Imni trsKio konta 
J.1 iij onr-bair Emm pmrcticrd axpRmr.rcnta uHli f..|i,i|-irierit pi van without, 

vrttrii rtnirijiM. It niiiktn learning at Jiuirie ««.«•, laecinuLihBa JWMtU*L 

Lunm the secret* of Short Wave, Television* 
Talking Pictures, Set Servicing, BroEutc«itinK 

T'L1 (f.ivt; you rriivir. training tlun you need tb lift (1 3uTi — HI g]vr"y.rii| 
your choice, mid juit ckiiij:* jwiu emu hither, or any Advanced Counsel 
ufci thrao^mh'jrvb. -(U THuvIuiuit-, (£z \-f L hervifinic and MfliximmUarn. 
fit} iSfiund Fictnri'r ilhiL P-.ihLiv Addjr-H fayilcnru., i-l- UrnadciHtLhKa 
CommerciaL hud bl ip Radio ^fat-ions, ( 5 j Aircraft h C ll ■ !. i ■ . 

Toitr money bitk if you are not satisfied 

1 "■' 'I r you an ngree-ninitt in wri t : r-ii. Iccal mnl binding upon this 

ll.-liliU'-. [-1 ■ i :i< I prill.;' i ■! iii'ic I J 1 : 111:1 < ■ .1 iyf i 1 1 1 ; ; iiy 

Coimre if you mr- not aisti.-.-ieri v. a(li my Lcas-nns anti Iruafcmctrrcn Service. 
The HtiOufrtSrt tit til® Niitkibiil Tirtcliia Inatllutfir Ptunevr and Wcjrtd'n 

l-acxcat If amo- ffeudy Rodin ScfcanLi Jlmid behind Ll.i:- agrortbiiait. 

Find o«tc whit Radis offers you. 

Get my bask AT ONCE 

Ohu etaojiT,' nf my vn.lijn.Ue (M-]kiei? linols., "Jlirli lEc-wnnls in Tlnrlsik, 1 " 
is Free tii any TiHiifnnt nf the U. S. anr] GlWiOiU i.ver i!i ymtu «M. It him 
tdnrted hundreds uJ men mid young mc:i on tihe- re-ail to batter jobs and 
a bright in tnro If Il*h "hijwn huutlrotld Uf IrieSi wJw were i n hliiid rtllijy 
bum,- 1.0 yet into MHiir, morn rBscinatiiiE, batter pitying mirk. It 
(idj h ;vnii wliert _th(i (food J 1 J i ■: 1 iiiba 11 j , mliat they pay r how you fun 
quickly mid canity Fit yon nr- If ti> lwi i ] : ;-.iii 1 kj.pi'i-|, I lie Cmiyon mil 
LiraitE j iwi n cnjjy frrr. ohim! it at onro. Yoilt rejuts-t d ora uni obLixatn 
jiHI in A-ny ACT NOW. 

J. E. SMITH, Pmsidfcit 

Mjtloibu] hudio I nr; L 1 1 in c, IJi-pr. JAP,. >V*d 3 |Iait( , -ijn 1 H- C- 



S.[y Coiu™ ij nnt all thiuwy. T'fl thnw y-nu hiiw 
tiiijrthiJ' npiinirtl Radio err.iitirartat.for rnairhirt- 

iijit ty and bit! Mine cirruils- wliLnh 

illuntr:i Ln acjij>jrtn 11 1 1 ; ri nnl | il u^-tl I n m: rli wrll- 

hKitm sot! u WnikqlmiML Cicneral Ale-trlt 
ftiilOi.ii r 1 , c. A,. Victor, M 0.1 art to. nniLetben. T«u 

■irnrkoiii ti'lLh j.-mir . 3 m, a ti.Mli rr.nr y of tl:c i Ml nyi 
J-I.nl rtuul III niir lessen bouts. Thbi uiettml of 

■ r:i* ■■! Hi: 1 I.,-, I|.;.H|I -.a .li I -IDIII- . I i'rrr ' I.U- 

t:i -i- iim 1 1 nif. inicinfedy praatlenl. You loam iicrv hHr 
irark. i'. Iij llidy wnrl:, tic>v to rnitn uinm wnpl 
wli** (Sirtt rtfa Mit of eifiler. 
Tfnlriitng r-kc thin dp In 

Jronr p-*, anxvlniw — when 
j.Mj nnidutfe yon Main ]iin{ 
Bp 1 r;ii 11I113 r.ril e.Tpcrrtence— 

jiurrc antilmply lonkliiz lb» 
jJV apV - u Jnb uJirra Jaui am 

y'*' if:. (ft ej£|jc rleu tt. 



ttltli N. St. I. Miultii'iftnt 7fiit Ic’ini tn bulM ind 
Hii'.ifT-.iMk'l'Lj.' miilerdLii” il tentlaiH t'-ji.ilpmcnL — 

ynu can use S. A- ■- 9rt.uL|tauinA In your ccjjt: elm# 
r; l-.-i: u-nrJ: Cur cx.tr* uvun*j. 



J. F- SMITH, Fdatlrtcnr. 

Catkin ■! ELudiii J ci bl I CM rt-. itapr, ArtT 
Wasfil ngEOai . 1 1 . Ij_ 

TVisj Mr. PmJth.: ricw.’ *ml ymir itmpfc loron 
1 A MtiI> l<ye Vuw «i( Jtadlo" and y ■ ■ ; r bwk "nirtta 

Kcwur*, til JLiidhi-." Wliti4, jniSnu I:.IC iln. r-iUfHimjiUrlir^ 
(nr K|n,m tlBin and full tlma JuL>s In J(:u||.» rtmi jnur 
C*nHiB ftti-w niftb'iJ ft-f [Mining jiicd tn bceoma 
Itidlo Ricciti dirnuBh bonne idudr. 1 u bile In land 
[bet Ualu piiinu M-O 11 ruler nu rtbllffLiiinn. 



£xperlcncad Rad lo _M j n. 
ftaiiei H. VC I. Crtaree 

"Ttefore (ulcljur jronr enur:.:, J h._-l 
Wise knit iil ](*a|In trtf 'yvrtr Oi.i-.-eia 
ilnLnif nultc a hit uf acrvli mr. lull J 
Kdllxcd thil 1 WAf. In nccil i.f I- ■ 

irulDili.,;. J-L-:ir-i the liml I. ill ■ i| I 
hflfan to ojidc-rscuii'l pulr.t-1 Hint h.ut 
Zili.it nui lii.n.Ji-rUiC. J'l:-.- ■■ .. Ii:m 

’■Miiihl mu -Flint. I cituld iinirt 

Iciirncul iichr/wlwe and ( - nm 

tile inni] 1 tlmeH the- prlrt " lm- 
nia, Eor clir kiniiii Ir-duc it-: 

In a portent nf nlnn Fnn-ni'ii. . I !...; .,- 
Hunt* lit lett-Mt Sn.-VHJ." 

C. J. HTIiO.VJiJ?. 

SR Si:-. fli'iFnlUaky M[., BaLiWiTti, O. 



3t*iMs, 



to Be a Radio Expert 



IF/lCJl tPZdffliy f® rjdiiua-fijf.'fff jifr-njic ipaufi'ou Pcrpiiffl r jVeilhhN-ldy 



IGA 



POPULAR MECHANICS ADVERTISING SECTION 




TO IVIEN WHO 
WANT TO MAKE 

more money 

You don't J< get M raises these days 
—you cam thorn! 

Tiiest: nnc siiejiumis times fn i^EircEi yrn live-, 
CuiiijiEtlLi-m iL u . :i , + , rificietipy must lie liLj;b, 
No ] anger cnji you K JiiC llie liuss” for a raise 
ani! (jet it "un S’ciic mrvl'.' J 

Yini get raises UieSe day* «a your ability — 
and your Irelcina, 

T'>ift.V EL mail IFilSt think abmit timreLF nnd 
hit fiiiiiir. kr member i h !=.; if vcni're just ari- 
iinq "lij, j-nnYe sallms 'hiih.irs-;! , "I'lic W;iy' Ur be 
sure nf Lists futnrc is Lt> lie sure nJ j'ijiir«rf[ I 

Mrn aru TL'nlirrirtir [bL-t — a new era lit file 
ul ifizaliun, cl siiaru tintE to acquire iqiffinllird 
Infill ilif i'3 hflCl Vm whrO- a Sew vbu» aqi 
fhiurjlit (hey mens "siding top vl Lhe world'" 
today are crrnlng 4a Internal luaudl CnirftfKni- 
dnirc Schools fur training Still in me are Enroll- 
ing becacsi! lliey -want ;« make mure u-mey, 
Dn van want Id earn ir’iru ? If yna t!n r -we 
rksllrmiv yon La mart and mail Chid cmi-on! 
1C Jias Ltd! Lhe btsibllhe oC fllisxes flu 1 man ail 
OV-rT ill id Uin-ii 

kidl; r!::n'( Wiikef If grotTra 3 quiLttrl IL lakes 
fight amt hard -wurb ict pet Jihewl lliesc (iaj't ■ — 1 
and went- k net'll, ap'IneleM men have nr. mor* 
ebthtc tsf lie.i-iiijj thentielvei by space-time sLudy 
than ilivy bate of geLtlng .t riiJ-r-l 

IF yuii'rE a FihIiKt — if pui're ■willing ici rl=lr 
H (luve-cent stamp do yam self — viLxrk and mail 
this iduiUXiQ tvduyt 



INTERNATIONAL CORRESPONDENCE RCWQDLS 



r Ti* IFnjidfTpiil-li'nieeTriir^ Bnf Stmalaa, Piu>. 

IVItbflut wrt er ahlleatfun, t^rnin *tm] fen t rrf? «r 
r r toeltot "»h Wins k..h Vrnv," nn-A JMI nwlLcrsInre 

ril.t-irt ?Hp -:n. Jr-r| &rfni-p V.'llL-lfl 1 hi TO nii.ikr.1 Xl 

TECHNICAL AXD I hm km [TJ *1 C0LU1SL3 

n .Irrtiiln-l _ □ Flri.lfle I Ih^iinv-r 

O A rrh I t-rr LhtjiI TJr.iirjimrin. 

□ 31 j: liiiK KorL-.s ling 

□ WwhI ^Biilnurkiric 
U f’nnrmbfl ll” ililr - 

□ C'ouireMot a -- 1 Dul](£tr 

□ *kriJrlM.r.iL I E — 1 1" I --! 1 1 1 a_ n 

n^trurlujuL J Tiiir.rrr 

U Klf^trjeol r- iifli.*r+r 

□ Fl't-irju Wiring 
n Rhvlrir J-ifii'inH' 

D "iVii-JInR, a.r.,1 £3^ 

U T^cr ■ ok FihKLuttt 

□ Wurk 
fl 2i3adi7iiiL-Ai ] !nri 



□ Aii luiiPiJ.Sc ft'wlc 
n SMuraldnjc O -Htnom J’lrLInji 
D lfi>or|nt □ VtutiliiCluu. 

Cl -^iLuiLarjr Eii|;ini'cr 

n iHhriiL il-cri.l V4 nrknr 

D Knid*wr 
L_" ^Chrlnei Kuciuc^f 

n L».c rricrTTR'iuiii 

r tl- II. Ijvoifinilvff 

D AJr It r tier* 

O T rain Opcnlian 

I - fl, JL. iHf nuHi J’lirr-wrtii 

L H- 1%, *rnl lii'uililLng 

>iir<ninn 

FI CbtiEj^Ini 1 



I Iricrinrrr 

□ .’lii'-linnUM- I iTnri -in.il 

□ l^tif-rnninkor C Mini '^inurt 

□ Htfcf-linii. ^Iiup JdlacpcinUi 

□ Civ LI Kriniir'T 
p KlsTmny i.'inriHrrlnf 
U ^unoHnn q*i m --i .: : 

LJ I ! 1 * K I'iinci □ Twliiijukcr O Won lira h[iriuiuuljjvir^c 

□ Direr! J.nrinr? rj J'ruli; 4,l^uC^ L l'!»>l«^ 

G Avi&Liun KnElm^B CJ Z'Oullrk 5-'a rmii^ 

RU-5IMi;-?S TRAINING fraURSES 



G r*--nn=ary 

□ CcaJ ijiTiinc Kru^z-Mr 
^n.Taancijiii 
Li Antoi|i£HF« 

LI T^rLiln • ^nrrrr or Pup<-_ 

11 Ccd^iia M:i- uhirl urinr 



C liil XI ITtlRnilifTifc 

□ I Pfrd ij q r il n I ftlninift-Hmf rit 
fl l'iT>*-iuirl ^3:iz^iRi-!iical 
LI 'J'TflESo ACbUnEK'JDE. 

□ Oh* AiMouatAnt 
o ArcuuBlxmcy 

ILiiil C?.P a, Co*ck ir.x 

□ El«ji4.k«vrpt ::£ 

n i*itcKuru] Wo rk 

r 1 Sf.hiiLpii G Fr^nrh 

y SUfclrM-'i tiaV^ I p. 

□ T*> “'ll l> ' I ^r*T.*;u5iu4t 

ikiJw :i.a ruliip- 



□ A'lTcrlilae: 

□ ri'Jii-^r»s i“"rrr?E>za>3ra« 

□ l.+ttrnrx HZi qw Chnk 

□ -I ri|i.iui I ||||> ■till T» MIIUE 
fl f 'iiiiimsrcl^l 

L'l KnglLih □ iR Ijcrw 

□ ■UVU ikm irn 

□ Rjiilwaj- XI li I 4 ~!lrerE 
C Mul C 'a.rr^r 

G Clr^liC 

G I I ilS ^liud ^uhinlii 

n riinlrt lmr [~I '■.rl-socam 

G L'Zliilrf? D Iim li- r 






Stltfl.. 



Xehhd.,._.. ...... .. 

Slxcet AiUhidi 

Clu . 

O^uraLLon * 

j* I* >'ii 1 1 r rr I if if l.% fa node, |nuJ * K r ihii p- c ^ L i JJi# 

JnfrrnufK'hizF C- , afnf-Pr , *^.niv rnfl-jukin,. IFvHfif, 

.1 jviir'L- 1 ?, i-jn-j'Ju 



mind Power, 



A FREE BOOK 

Dewe'-ap yuur prerjone!. er?u+rtfp power! Awe-leu 
the tilnrt hliiippmg ‘or Lilt in ysur :iwn caniii-Sut- 
rass. Becrnie M-asier of year awn li’e. Pjsh aside 1 
AhiFnel«| -Wi+Si 4 n?w energy you kflvw fevfer- 1 
ItnLed. The HQ5ICRUCIANS Lvsw how, and will 
help ynj apply fhe p-rea+est of all powers in men's 
wvhfll. Cruete health and akundawse fee y-gurt*IF, 
Wei t* for FREE baol. 'The Widem of Pha 5aq-cs ,r . Il ’ 
(ells lie* you -■nn-y retn-iue +hok 5 lea?hlngi Pe-‘ rludy ard 
use. If muans the dawn ef a new -day Fee you. Address, 
StTiboT-U. L 

ROSI CRUCIAN BROTHERHOOD 

San Jett [AMC'RCl California 



Quit Tobacco 

r^m'L trjr L-j bvilah uniiiltd lb* beti hb*Wv t*i, Wi 
I F<ic#.n:'la rJ InTPicrmld L-a Mavra liuta. a i!*j m ml 
l£ thn k Ft« 1 1- j> T rwmirriL fuuxil art ra*r In- q urt_ 

KEELEY TREATMENT FOR 
TOBACCO HABITfc^ 

f riT ovp#- M t i'hM. t--.-rtiT inr h'JhLth; 



jhlinky hack, uuailaat 



t- 1' il l r J 

smctL 



CM*. hX 

H:wm f'Jl 

l j .IUh. dtua L"xr 




Ilririn oC ihi% Furnu E«ilATTT*am*zl for [Jqivrr ini Pnji, 

III milbkl UdC uli n^:u|. s.'iiI/bIlelTi! B Cj=M iCrklL3T CiOllTdatllhki. 

KEELEY INSTITUTE, Dupt. V- 7H3. Dwight, lllicml* 




TAMMERER 

tv Hi a J-:,r Kruu L.i l at ( cdi.reJ a. -I ■(■•■la xl’^t 
sucpeadrullv t> -en.i-i nllayiHS:M decrees. 

$TA 1*1 MERER!!' GUILD 
IB Nuwliur. St.. Siilta 4-DP r BaEten. Mast, 





BLCiiSTEltvi’S FIBRE, LIMB 




C iril*f Tviiy 



li W 

■inn 

oiaL. llicbL. 

QlTXliaU. IhBCI 

cc-r hll c-*r*rmTil«»-_ 
O. BUCHilTEIM CDs 
BIO Ird Ah.. S*. 
MINNEAPOLIS'. MINti. 




$1260 to 53400 YEAR / franklin j«snrm 

Men— w-ijmyn— 13 to S& / Octt.ElBi, Rneha.tar.H t 
5 T £ A D Y WORK 

^ JL Iyc l-.,S FA 

Many future J* 
appointments / n > mi 

Mill tmia.n j 



Oept.El.Bt. RKhnItr, K. 

> iv sii-K-f r ■ El.i, myr. ii.ui r. s. 

O ii-rah'ii.ii ' l.ii i-.i p ! 1 1 1 1 ■ f uElti path 
lli:ic II. L d-A. . ic- 

ii i iL'iIlrn hildCk ‘Aid'll. Ud aiYir «4 llJI 
StnULblUi uQ Lib L_ |BL B pUiLbl. 



? ud-aj— -in re 



Address . 



IVAcfl i^HNnj fo ntftcj'CF^eys vltate mention rtrpwiur drirt-JiAiLscfl 
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17A 



Give me your measure and 

|’|| PROVE You Can Have 



a Body like 



Mine! 



NOTE: No other 




1 r LI. ijivc you PROOF in 7 DAYS that 1 mu 
turn you, tOti, into u iMft of might and 
muscle. me prove that I can pul layers 
of smooth, supple, powerful muscles all over your 
body. 

If you arc underweight, I 1 ]] add. [he [pounds 
where they arc needed and, if you arc fat in any 
spol*. I'll show y-Oii liow Iff pare down to fighti-ns trim. 

And wiLh the hiu rriLi-.tc:- and powerful , cvcnJy devuSojxd 
hn^l y iliai nsy nMtliod «i uuickly Fives you, I'll hEw £ivy 
j.™ tJinxjf-h ii:itl>:l:rMi:^h liealth — hpakn that diic: dtiwu 
mi L u your system arid basinhus math thLujp tfa.cxwiHtipat.ioni 
pimples, skin tuh» aruj the hmridfed-aiwl-onc tnmilar 

cfyndiljrjTRt lhat lull you of Lhu Rood times and the t; ■ >: I 
tiling i>I l:Lu, 

Here’s All You Do! 

jUiAL joL dm y&Lfcf apt! >idjlri;s* Ctf slid 

ht-kiw, mn.l it Iff me and I'Ll send y™, nhsoluCfty 
txmiy of my new hoi>V r ‘ 'UvurliLKTlnU ] [fill 111 
Stceci-flth.." Il cereal* Lhu AcCrel* LhaL dialled me 
a Sf’-jiou.iMj , jlnt-chpr.ri’d wr.n4;L|ni Into a hu-iy fallow 
won Lhu title «T "The WotIiTb Most Per- 
lAetly Ptvtld^ Mani’ 1 si l earn- 

ers! Anr| |i shriws hnw I can huiLrl ymi ln:ty 
;'i'i " 'At Iti-j Churned™” the Hamu easy wav. 

I haven't any itte for jipp,ual us rhn.1 juny 
:-lr:ii!i v'ff'ir hrart and nthur vilal dt pans. 1 
ilon’ldtiss j or doctor you. IlynamLc-r 
tdMinn H aLI 1 nuud. lt'E- tTif nfUUrril, 

tested irrsLhrxl for drvrLcyjHnij Tiral men in 
S-idu and out. It distributes- added -.itnirtk 
m powrr[»| im.-i Ire ov^-r your l*«ly. svi* 
rid of surplus fat, and gives you the vitality 
strength HCid pep Lhat will yon ilte admira- 
tion n£ u-vety rvoiimn and the respect Ql tiny 

man. 



Physical Instructor 
in the World has 
ever DARED make 
finch an oiler! 



c 



zu 



fiuLcTtr Of tht titifr 
“The ffflrii'j iUjiii 1 Perfectly 
Dcielntvd .Ifam’ 1 — pxxm in irt- 
evrrurrrondrl 1 ConfCrr iniir^fi+t 
ALL .trroriji jrt-cji irjjicrij ro 
eprrtpj.'fe with Arm. 



Ctinrlra 
AiIhu A"- 
II r Is 

Today. 



Gamble a Stamp — To Prove 
I Can Make YOU a New Maul 



U-imUPf a Ft Bmp today Irr malllnir toe «oupna a 
fftw- liiisy ci f fciij* Smirk.. 1 ‘flvi'd jimc I nrfj Health Hiitt 
Strep at ti . 11 II telfa ytiu hII nb'Mil my -ijiHiLl Uj. ’ihamLc* 
TviSJiiju in«hud, ±nd 'Alllt Lt Ii.W i!- iIL-T- 1 . 1 Irj^kf: |iL^- 

TDLL^Cl^it Tiltfl iiiJl 'hi fijiHiriiwii KjHr-rimir^i-*. || ^ Ivj wj you. 

Crnm actual libfiE' -s, Tin if ] li*vc- ■slcfft.ii^l in> tinpilk nv thft 



i-:liii«] iwrtwlly hii:iBin«h npipvirf >*n« al my own | 
by ait two rfnK-pt mettino*. Wlut my sy stent <li 
ijJiiI llifc-K bn uiLri-:lk fit ■ 1 1 1 1 *cth If chci ijn fi.r jpxiij £aO>.i l 1 |! U l "t 



h-ftv '>11 lielnjE only *5 or ■» prrrent or tba enun you cua lie! 

F.i«f ■>■>- ■ I ijtn fir 

Vil.'T -H ill I «■■!■ % II p -nrv >4 ■'|tr-r ! .-i|j|» ? lf.--il|l| ird |r— . t..‘ - JrJ, 
T-Iiii n->rrr PTd iddr'*- 4«rpn -ift ■■■tmmrtl 1*.-dav. I II Mi LEU 

All Vy. L%dK I3P3 fcisK K:-f Nipt tark fHy. 




CHARLES ATLAS-, Dt-pc. «-]. 

IAA F.ac| 2 , 3 riS Sir##-!;, Nt>-wr YucJl ClilBy. 

i rnml the prrnrf thnt froiis 8 ^ hi -ran n£ py- 

n:dEnar-T 4 >n» 3 i>ia 'AlLI Ir.Ll.^ h -Vi:" N 3 ill nE IHO 

■ — five EW 1 II hwle^iy, bnnky SHilJjf krid blr 
is.iisi^3f- ili-Y^li «|iriicut. Bend tnc yoiiT frt* tniuk, 
' ' I .v^f I brt In |4 1 1 h - 1 1 1 : ti a nd SETun^th. 1 ' 



Kt««- ■■■■■■ VUL-i- 

■IFIcml: print or write ejIiiI iiIj>') 

AiLdtievs , . . T 



City 



Stale 

1 1 J? L". S . I.:jJ 



POPULAR MECHANICS ADVERTISING SECTION 



ISA 



NEW YORK 
ELECTRICAL 
SCHOOL 

Opportunities 

for All Men! 

Evc'iy phase of all branches 
of Practical Electricity 
taught by Actual Practice in 
America's Foremost institu- 
tion of Trade Learning;. 

Special Courses in Auto 

ircchitiLes and Auto Electricity. 

Day and Evening Sessions- Open All Year. 

W'fite for FREE Booklet#, 

Visitors We (come. 

New York Electrical School 

44 w, 17th St. f New York City 



LEARN CARTOONING 

At Htmt 1 — In I™ Spa»Iimi 

Tbe I .i.jiG ,:5 Hemp' Chart Method 
i#:i,-liLn.r <sraRar.nL iLl-Owlaia hot 1 1 J ' 1 1 1 1 the 
■SOOT Ot eilCteK! flT hiinijT-nlK nr froKiairH-ra, 
W ln-Ll-ssr ytm il'Lu't v ■ i hai-t ra'eni or not. 
TIVl fnr Mnir-iil-r irijOTt hi irll yiMlT ability, 
QjkJ '^Jiump’r] of IT ■■ MKirl* nf ■ 1 1 ii j < ail k rs.ni- 
i hr Tnicn S-iO CO (3 IIU pc; ai'«k. Plr-ji-r jlii'e 
aanrf ott 

THE LANDON SCHOOL 

141 B national Bl d(. Cl«y* l-nml, O. 

CHEMI 





Mai! CpgiKin for Free BooMal 



Cwsplcte,. prmctlcBl hmHMitijil/ 

fivjrr.-j, [tr-qured by some oi tbe 
tnsL-kcmWri diemifla in liLis- Lihifiliy + 
fniliiiiir.i; Am.cl-s B..5, f H.S., 

rb.D. — t3 j .ud erf Dmsrtrricn L of lii- 
dtt5tru;l CbpmiHiy. Prj.lt 
] nsLit'jtc ; L. M. TOLiaji.nl . 

.« — Forratrlr Chief 
Cbemisi, WiLinn& Ca. NuW 
V'ict-prcshknt, United 
ChemicaL anrl OryiDic 
1'rmdHclS Co.; Bh-UILEr 

Sroq.jqin ron , B.S. — 

Head of the Depart- 
HiCdt nf Metal laity, 
'LrJii.q'h Unlvr-icrfly, and 

L. 5U.LSi^. Fh.D. 
— -Pri>irs::.<ir of Ap^rfiod 
CbmiijlTy, ITniveraty 
of r«niL r ,vlvac.ia_ 



INTERNATIONAL &CK00L OP CHE HIST FIT 
Awthtirf wJlh tha J ntirnulHflil Crvttotndenco StheiEi 
BPS 36J7-S, Scranton, Pin n|, 

Wnliih.1 «*t m obtlaattm. plc-mo flc-m: i/m tdtl iS>i.i|Li 
cf '-cur h'Xau-sl^br -rnurii, In 

n Jtnnlytcnol Ch«nr|Crv [] N rTilluri | -i U: him litry 

L H r-Miiciil £*( |i*tF| If □ -S <■ art them lilry Gouria 

□ InduMritl Chri»|rtrr □P»arn*i> 






A'-'r-ii .. 



NEW — INGENIOUS 
MECHANICAL MODELS 

£Umiw (trJ part «f ilttriOHu meohanlami. Jjvcryfmn It 
MirUlkir with tbe 'iirutumleii] r-lmrL" :m j. ii.i-.lmh nf uuehlc.z 
piirolohmr. Ad pe La fl ratt Ha NIC 5 Jina ojipded tin- wag 
Idea In the Buelnaksil field. 

Modclx non 1 ready sjij: 

Wit p h>t " Whirlwind" 1 AlrplJhC Engine. Qce*ri LJnpr 
'■Euiaiia” nreinsurliLiiiIr: Etisfaifd ITh|iTh.t) Hid Modern Ty*o 
Faifenger Leoemoitlv*, tipeotiy ujid ruTi'ErCiU. 

StuduiilH. lutnmbanL and tbnpe n.i-r MrifiLruIlt I in-| ; t ■ ■.- ij 
Unit rJnad: CCimLeta LIITulnubln, 




In Lid «yj.:i nuidl III.HJc.iJr, tf iA. w,.,hi EzliIdt Mrdd ^ ii 
tmiHP ■-.> 4UiTfr mi I v a Sit - nn c-f Lh* me inkier, cf utinu 
diifcLi iLonn. 

"JTn i -• -ii-- |- • |.'i; : ll Hi.' •.iil'-r' IiiLe'L merlrnDlKm 

Ja El' drly nlinirD ehtj only In: a.rHprrae-ibEML by ^ii Jif nii.l cura- 
Icilm the TUnlvIo tlteiliWlVn. Ttw uuc with arblcli (.In' dt-L-ill 
may in. 1 xluiUr-d ndlf Ik reodlTy iiri.lernininl iw by mlnluf rJir 
dllTemr iTilm The i>ii Tm dnwt|i.^|]y dlananem hlnil iun| 

INt < b«(t l Lli«r MKln. Thy uw uf mujiy eulon lit lanri eleTCFJv 
einyluyfd to niike cocli ncirc n-'.ic elenrly hy ItrwJr. Kiifth 

IKL.-C i ■■ Jin in In : ixl -L-i r- -rnu-Kiii.l arji-h jinnae fenimt <in n- 

PHlilipl key. In mlilitlon. ea-ery Lni|HrLon.t rail of Lntirejrt 
.1 1 : r 'J r. lln: IIU.Mil hi: b. fiiVf Ci. 

Slaw rni^ltl i If l» lQ n tl In., unfolded. 

Price TMO Cicrs. perlpeld 

POPULAR MECHANICS PRESS, flown P-t, 



700 



ONTARIO ST., CHIEABD 




TFAfn lCJprj rilFfT to 



fldudj'fisei'j pfceide 



ENJOY 

Outdoor 

Sports 

The Year Round 

Willi tkt slid tif TIiik 

fjrntnt Uwt 



lEflt near, rented and cn1n7cc>l editing of Oufdncrr 
Spons (ho >«ir EtuiipiJ, juxt pij.bli'tii.Hj by IHip- 
Tifar MeelianieH Pips#, eeibCiuriN buodiDiU of Irleau 
Fucr new and pn|isihr nports und uu«linic« *m null ^ CJiA 
old fjiTitrilra ^KnicrLve h> \(iu:id und Old All kit 
ia- the intenntine variety for all vearorn 
The louuivn lAltondF of A tm FTinn.-; will ipimoiitw the 
arewlfh. utHuioseHtlorjii LluL render inn jjiiKdHL wr may linldiy 
innn: eoloyihlo. Fern oxonirilo, Tor tile ImoLer 1 Mere ore In- 
rHircnnc iloullo ihi ilie oaro Hb<| hisidlLnir ol frnrij. fur rho 
owl manor, complele Intitrurlioim Ir. rei'c^ dla-lhic; 0>r U« 
eon |iur. IdeiLa cbnc tend to cioh.e enpiplno one hundred 
[st eijr.i (hi - nr-i. '.Ll:le +in‘| oOTi^nlenc; for tbo ils.lnjrr-y.ii, 
Flinty pnofloil kiula, cce, 

SPOUT ENTHUSIASTS 

w||i Tm o'lnaeil nt Itio lom noniKf of deviMM thot himlsJi 
tbrIEb nml e.ieheiiicot. Prohnblr the nmaC blilriije hmiure 
id rhe bonk ki ihehoL rKwi i l i::ieii*iili ciunjilrce ImunjrtJnni 
thal-oiinlilo ntty tinnily man or bop ta main ipcin dovdEdo or 
otiijlnmcnt at vary (IeeI* oiiei. 

,152 POLiLt ilnry.i- yfeu, ? l ID Jn.) 

6 S? lltiiTrrntlorii. cloth MIimIIiio 

>T:illr I I i'i :■ L | :-: ■ L: I Ilfn'iH rml- 1|:^ nT [.rrlef 



Price $2, (Ml 



, , . r , , ... , , nayirhete III the 

worid. IS 111 I in nrr.t [’, it. Ii. anywhere In U.S. Bln ear W 

||ni[mfllL feMag [iIiih |«imIj.i;(I w||eq he 'JellVera (iC pOltkOKO' 

POPULAR MECHANICS PRESS 

fRonan P-U 3Mi EiiHi fintarlo- Ht. Ckilcjfiu. Ill r 



JIl-SlKlvM X’fylii'ur inc-S 



rioh; 



in 







POPULAR MECHANICS ADVERTISING SECTION 




tin nun: SltSoitEft tt" «*«*->»■ 

lib j et inure Lb rr J ix " ■Idi 

■ ::U r n: u- dii ! CIUK :E TEMlS 

ij-i jHUnsh" !! Pr**;? 1 ? t >™ 

I • - - !. ■■.•■ r:.-'l I hli Kfi li. «J .r>. 

c:u.ir |i> jhiill mnniha’rfi'ttB 

ftrti't Dcloy — WJiP 

CO|! C Tlrof RAH LfltlM Tir^l 
Slit lin- T iiliii TimluliH 

.1 *!.!■■ in. tie. L‘ 3 xi.*:i-l.en(C-*i 

Sj;.Uj 3.14 ft Pft Ur^.U 

-Li 1.S (1.1 au" I.ifl « 

SIM 3. T» ll.» .■!■»< 7*1 Z.ji I® 

5.31 tjf 2 jS Cl! 

-.IH'- Z.W | .: ’I'.fc l»l Z.*D .-I' 

TE.PB ! ■ 2 .. 4-1 

. 2.01 I ■ 3.73 V 

, 3.23 1.0 'i,: .■ . 2 .« t.. 

3.2S I.” -S'! :*i S.»S 4. 

Kci. 3 ,** 3.H- W-lIVLlJ 3 . 3 a J-JJ 

jill Q'l B» r- ■ Mlfi.rd liJR 5 



F»“f 5 flr®W deaiehs .i ; □!i‘ 

_ BcjOII wanted cu.m > w 

afyWjJ ^Hw ’ TiJ j nrt nnlb' il.Ofl [*f- 6 [' 4^1 TCfth Hr# 
>wf/ T-ir-. • ,<.. . 1 . 1 ,. I CmwiU.M. I' ]^--. •■■ 
■ L-rrrEDL It rtib llifgU tfEHTvpuou ictIut. 

fueEi eR-iSNCi hew - cumikteed 

.ll.iTfl in elpt #irrioi upland lull r-rt-r*. 

YORK TIRE A RUBBER C*L. D B pt.iSB-* 

3 U -&3 Ci»v? Aif. ■’tllJCBRnrll^. 



TIoJUJ LOW PRICES 

/ GOOD /'YEAft 

<jOODR!CH-US.-fFRE5TONE 

* 15 K AMD DTHeft TlRE 5 



Be a DENTICIAN 

I i.'^rib at >10 me to mike Crcrvim, Pd.’itc-s, 
di r I di;c>^D rk. $1c- P 1*r Dcntliits. lb,uy 
pr lgcTooJ w:l y [.-.i IruJTi m r-i'li.Lnlr-.jl. ikntjstry 
nf lin me in BpfirC liinu. Full equip* 
ni.-nl <af rnulai itEtiJ maii-rlili ln- 
diulcd with count- I-Rlill T.' w- 
Eultina. 1 *»!• I urriua ll r.|*i far 1 III :fr'- 
RfjQK almijt t-liln miirw-y-Mij-klCK pru- 
fc&hra anil Mar 1 *dtaj f -li>-l»fft awu*- 
*j|lc*5ft *1311 K[Wo el oIT-t. 



j 



pUcCarrla tichuol of MachanbCil IjcnLbLry 



■Ilf. g- Wi>*ih Ivanu Haul. E-m i 

HOW TO PLAY PIANO IN 

WITHOUT MWtDtH KNOWLEOUE OF MUSIC 

‘■Tit onto* to r>.'+fi| . NVi iiuralwr&. Ko enwelses. 
i,.jiiu. N-ntnio* in hw,ru . Y« JauLiiilly mLc rlahn diiwr: ruul 
talas' tariPiiLir bjh**, with bhLb iim-iiIh. Via.irile ’wli'i 
rt-L-nr C ven tiaai a. ptiiiiv UuJurc rdv bea>LtLTailir In 
Ml) DiLnutra. 
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WlNUTES 



ACCEPT THIS OFFER TODAY — SURPRISE YOUR 
FRIENDS TOMORROW! One il^LLir trim:! erfnrifelitir.iuisltiil- 
inir 3 [run ■ "IH -.'iifti. We nH«hi*'K* ana’ll laHj' at omk. Dua'i 
wftlt, HeruL tudiz- 

KOkQRCRAF. [Q9B WiiU tl flUAtW B-ltlB.. thlHWa U.5.A. 



MA1LFOII FBEEIitrOHMAm.t' 



BEDFORD 




TRADE 

SCHOOL 



1135 EKdfaid Ave.. Dept. PfcMl 

IBiweklyih S-Y t 

Senrl vithrnt ■r'd''liR:i.ti<>Ti 
pkte ml iji i:i-iU' 'i; on [clier;K aabjwtsi 
U Cfltcrpillar Trnrtnr Medianic 

□ AviuLiim Mediajuii 

□ Machine Stop 
P WrfdinR 

□ Auto Mtchflnlc 

i.'l R.-iiiio n ! : ■: I Telsvisinn MuijhiicnO 

□ Thlkankj KJeuarea-Dciublo 

Weatffrn Electric Equipnuint 
P EEectricjil 

P Blurt infi. LisbEijSg. lajnLiiun 
Cl Window Dreusing' 

G Cinmnsrcist Art 
O Sa«n Pnineirjj 

□ Architectural Dr-rfSlflU 

LI McchauicaJ DiiiELiiiii 



Name , 



Street & No — — 

IPJkCdi wrtlittjT jkfcnj-c metsiiatt Papular zIlc/mmc# 



iOA 




It 1 s Cheaper to Get 
a High School Education 
Than to Get Along Without It 



School train in g is essential to 
success 1 fti any kind of work or activity* 
It gives you a good general education — 
prepares, you to enter college or engineer- 
ing school — forms the basis foi 1 specialized 
training in yoitr chosen line. 

S /n Basinetti frfrmy bespniiing jets rcHUtirE 
High iSidionl ti-jiininm, unJ 'must bettcr- 
priiil portions are utiutlaiiluLile: without it. 

U fn Indu&tryi Th^ spHyiali^^ ttWlling tiis 1 - 
flflHury for advjinficimerit in cliRUlcsriiis, 
isLililini; Mtnl lnrinLU'miturihit id 3 j:i-di:i.L nrt 
High iJvtuMl crainiag, 

C fn the Profwsionsi Docbora. fawjdr.R, C. 
P. A. J s, etc., mtiMi havn hipinly t<ichnicfl( 
trainini', lor whifih High Sfhoe] Wdjrk ia 

C the feunrlutlnn. 

tn Teaching t PraetiiMlty all gtatius now 
rociuire teachers of any grade to hu-Vc nt 

E lta^ta HLftli likihtMil tduefttion. 

In College; All collereFt reciuire <t)n>r!oto 
Ilij'h Kcliooi training tec entmneo r fttvil lmsc 
thcLr ioatraetiun on High Hehnol wnrk. 
tn Social Life; A Hi^li BchcRil eduration 
asivumR correct ppeech asul given a gn^norit] 
krioVi Liylge of many subjects 

S in Public Activities; The nbility tet tliink 
fULLekly. write cn-rrectlv, nnd tulk con- 
viiu-Ltigly ftiSLilirs front High tkjhool training., 

IT, S. Government stntiRtica ivhnw that n- High 
School g rad mite eiirna S.S-17 n year more than a 
Oraile Sc3»noL giwiuatr; — or during hLa work- 

ing life. That’s why it'.s ohftiL]n:r to get a High 
School mlucation than to get along without itt 
[f you can t finish your High SiiIkhiE training by 
resident *itudy f we can give yom equivalent train- 
ing by litune study in about, two yoarv VVo use 
tskLtuUurd texts and guarantee collofSi.: entrance. 

Ltk* tlw l.if-tik hrvltk-iit ccUi’lKt. our Schiiol Ih ch*Ft»«L bj an 
i-^Ii-i i-iS ii .1. ,1. ijMlkuticm, not fur profit. U&labLiBLisiE So yvgtn 
'I Ii"Im:iii'Is or iwcmtul ursduft-t™. 

Ll't- UB ?l|riw you hnW (rfi Hkt 11P tlif: TiilS l' 7 i rtljCCCU. It. wLLl 
fiot Vi."L Tir.'tbLFiii; I eilc 11 jaiiij. Write today. 

American School 

IHpL Hd17, Drtttl Ave. at G3th St., Chiongo, 111* 



THE UNIVERSITY OF THE HOME 
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POPULAR MECHANICS ADVERTISING SECTION 








'OIL 



SAVES YOU OVER *100 



Cheaper than 
COAL! 






Terrific Price Slash Gives Huge Saving 

on Famous LACO Atomizing Power Burner 



Models 

end Size? 



i; u ,jv 



&L>FS A T tONA L A XNflrSCE- 
MEHTE Wim- , . , Ew Half Price 
you may fi:j-iy this Hinifcir L And 
Ktiiliobiy ill Aiilnm Stic f HI Heat 
. . . uve beating drinJpef-J' fun'l 
dirtf 

Wot 111 '* uneu'rwt nil burner nderHl 
lit Aninjlnc Mew Low a'rn'r. Isitilt 

:'i. . : I L 1 ' er,A i if 1 y i'ii r 1 iiy Lr.'mt 

h±i.'JiihIti? nl| b (trust irjiirnfrioturLT. 
Wn-mler lienrer . . . tiiiermea Tor 
l-.lieli leii Than £CnJ . . Imnq 

CliehpcVL nils taint 24 Weal Cixurt 
Dliacl olL) Quiet. l7|hj*ii. .lido, 

BURNS OIL NEW WAY 

LilCJO"!? Inmniii (Jhirr-lmt F1 h™i 
L frt umungly Lni> fuel, Itaerr 

S nrtlrtr i>r iietrt ertrnirteil Cfnin urerr 
ri.ji id nlL iitipTiiTdl iliffiiArr inlxm 
Oil and air (toi:imi«fcLy , , , ereatti 
u- t-luiv ‘plrul 1 1 .■ lh r li i.c (imnr.ii jweTcet 
i,uij*n*uin. i 1 1 m h man nrtlde-i 
llnifl aim* willed ihnnn Uiroiurh 

: .! i . • w&lIl u r ihit, n-uiLhit; ruel 1 1 ;; > 

llin rLi.in.ry. 



in re seytloirtr Bhuw boimfU 



Big 3 ft. Tdoscnp C FowicrTuin-X Lenses. IQ-MUs 

UK 



nmte. Spvi InE 
l an tic li:kil :l1 
frt.T.l a. II- if. 



Kys flew FSf fori Ini ii r.iie ?i|n a I ml .nlei! FTtr- R. 
A M i: - r gwpc. (3 Until II dill. Hie vnSlIC. rnelliniij. 
] M WIW*. IWK ft Cflmpnny. 5 -< 3 . Yrenton. H->- 



MANY NfW FEATURES 

Fulljr l ji-jCLii v. CauplFii v^h “.l>«nwLM 
ini nuk imk. CJfhmum -bIlIl&cj. i: i i-ii - 
ii»va. ^IdikiiAUr i.iil rii i--i iTn r ji jri #jJrm 

k .-Vi. 4'iXl ub I ■d-A-h’Fili 7 b |jiL, ■ lij.ft.hal, 

Fb-i rwVr- I .s|U‘ Vi-ir-il n . |rimrl luL, 

I p- » | ■— ak ■ «| — b -m |uhifr— lu|bn|dka'^ nvi-ni 

.'.■■li'ii ! ■hie alLJtafcnw l-j|inc rr-» ■ !"-! ■ 

I'hi pkn-EhwJrp CnIF’ I *■>•« BbiTI* 

• "1 MT hrwirjl H»flL 

GUARANTEED FOR 
lifetime 

Ti, In M y*»n , bi.-ir r t j I L* Ic- |Itp f rlrr-i 

■■riifuTliiii ilu* in dir^-i-ein fu^sN'ORl! "4 

E-micsl >"i JJbv 

30 DAYS' FREE TRIAL 

Try i:. FIT KE, ■ ■ yiiu unii leil-ir. Vi n iiyri 

Iff utHl'wiJ il > •• ■ Ami jlA Up# inil.wta, 

Vr/DSTF I Sifri lor Trvi bockku, 

WIMIE! ..| a f- h ■ f I fi| -I hvfl L-J., TirL 

WlribyiKlH Priip Gin hm -jI luu, l ■ 

-■.r.Li.e |,UtL. SICK.U 1XIIUVI 

LACO OIL BURNER CO. 

11 3 Uniafi 5 t.. Gri5w-p1d r Iowa, U, S. A. 

'npportunlilei mw in ndnsruldiit- 

Lcnrn L-aviiy Rredl qulukly Enapn Ijinr. I'nir- 

ti: jJ ia-jj k. r*i-.i tfst Km!:- Okd '• Lli ‘ | 

fl^mnl, Iw tU UOI1— I :i ■ : Jfi . Bifn-J 

/iW fftt '* ' • -I Of i Mi "Tr T n j a':c; ^TiurTi-n 

PnKt-Dnvl* Schaal at Advertising 

n.pjt-1151. 3Mi flftleli.An n th^ana 



AGEHT&., DEALERS 
S-rnd Jm detail! oF 

rnrr bdbner 

FKLCr OFFER! 

Henan? Inn,* I Free 

Burni-r r,lirt -Uirt* 
y '•■ii "(if Mrihf fl'.O 
Ul * L L'I'j 11 njnl'.LII 
VTllllOUt VA|JT rk nvi:. 

Ever? hOtn« knUr- 
Kilrd Id Fuuraii'leeil 
Z..'l((.i nt .1,111. i?. I il' 
Mrw Lotf l'rlcwi. :i* 
moileEa and inzetmilL 
vvrjy tiohJ. l'Bluil>ln 
liKtray lit'lp liven, 
irtiirt MO IV Tr> t 

[.AClj Id ji-ilr mw. n 
Eiunie, at nur rl.-k. 
t-Hihil TOD A VI 



^btrdMonei) Quick 



Here’s An E?.sy Wnyt 

— -ta )jr-ny ynu a fine eauli innmrrie! 
AVjcliinit Miki. 11 * U.(iy UBh& au-ny 
fTrjTii y mi it j ul ? . Plnnnnnt emiy v.orT-L 
at iirjrrn:. llernrt.tr tiuaijiTirl Kirt- 
vniri”-: tJhf mji, You can 

do Ft — In spare moments. N n 
pievUmr Iriiiium: re*|y;ml. l^r. 

pjirelaL ohd.Ly lu-riLivi. Ho truliiTiiM 
niiuly. Jfo mem rtriiinp. W-'it?i Lho 
TLrt* ISIroiSla 9W[* went ynu by 
. &Inml,«ir Petit the tmt 
| IMrcemr r?[ J Irejiile Inilujtrlo-. It in 
Ji|fil fiml Vli want rrifo Ln every 
rommuDlcy. lie Oie Dmt! 

FIRES1DF. INDUSTRIES 

Dept. ge-A AI^RFAN, MICH. 



Bcdo Biffht Now! 

TtniPioriilh ate riukUiq flre-ltle 
ih'i'iihiiln ru mth Ihy (hdn 1 iPii(1foiL-i 
to 1ll»urtll' , l- III tklQurn HDli ilblhft 
•J their own inorfc. IwIcIch. We rup- 
I ply ypil tatfli «v« T l.ljiutr yu,U HetHl. 

• • Ble Eleotrous Com nfcte Kit WITH- 
F OVT F. XT It A COH-T. li'i a 

cinch' VuUr ^urrwe is itsiun^S, 

FREE! 



rn «rt nd mP «hdm ■! 

h« . ¥Mh-auL ipp E-talli i- 

ttow Itbrimw IflFAildi- livc'vrirUih 

U- o*ib. fit*. kUrlai. thtah 
□ I Aim ■nrrlhlftff L-» r»aii «p> y-sur ■r.»uk-lui Fre« 

"T h« ij« uf PLE IU UrJrT If.JT 



11 E4l«in| 

■Jl>! H-AIIbTi. I 



Act Now! 



WANT A STEADY JOB? | 15 ^ 



to $225 
O N T H 




Many future jobs coming 
MEN — WOMEN 18 to 50 

* m tm ■ MAIL tpUPDW HEFONE YOU LU9E ITT" * «■ ■ 

Jf HUKhUJN INSTITUTE, DypL El JS» M. Y, 

# Euii li to rr.e without (Jiorga— ffijay bf Ihrik. 

P "HawtoCht D.S. Cd-v-ffn merit Jneu," willi list <■£ fin- inj pudl- 

* Ti:-i 3, .11-1 CnU (.Kdtl ISLI3 U M",r Kciv Pi g(i[ rtEIli. 

J i . . r ■ ■ ■■ -1 , r r . . t ■. i - - ■ ■ ■ - 4 . . . . i . . • 

0 AtlllhW . 



TFhea ldHrfit.ir to ntiVirHatlrt JlfTfiac IBfittHon Peipiilrrr .Weffttttifef 





POPULAR MECHANICS ADVERTISING SECTION 
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Classified ^Advertisements 

WORLDS BEST WANT AD MEDIUM 



Ad™rllft*men1i in this MitlflFb, 3S cenra per word. each Isistertian, minimum 10- payable in advent* 

To h* [nmled under proper dantfCAtton Ln February uMU* t < iijiy sth.ajM be in atir afreet Decem ber 13th 



APYl fiTISI hC AClttCm 



ADVBRTJSKLtSS: Miihe vr.jr BiJ'*rtliLn| 

&ji hrttor. tide laTTire in' ln iiirf hundTfih. 
XviifpaiiCT. mnKFFlnu nlc-toote ii»h. rah 
eiio I Mini ApraiT- (Ell. LBatlr --U "eji 

Jm-faipn. Uh Srpra 

a [rv EHTlifK (n euhL trrrtilhi, LtaLa 
rror. Ylnys-r dgener, ml inrihnL tit. Louis, 
iilssaurl. 

J'REE- New ]j:is .iilUrtlitTi EbLp rinnlK, 
■iJ hiesti. |nr | m iiftri i-ertihlru f.inriat rite;. 
If. tl. iSeirrm AHvpnaiinu ajnei, I ** B- 
HnUwiR, Cailci-jr®. 

FQJt ADVERTISERS 



(]I7T Into UlltCrllllilE. p.mm dulrtflv if 
iif-ij Eliperlrrre ijiiiiL’-iJairT. K'w uij 
pdn. T'"c leu bents used T* riel I til tjctK, 
Dill **lt»li| Ktwil ifllUflL HttJ'l Hinm hIiiL *i - 
lirrM tilt lEtiorrs-l Inir r r ru Iwnklel. n re ■ I m Ls 
S? I i rut nr AilLartliliii. Dect, !U*. JkDi 
lltflilEiri. Chk aB 

EWORN LH Sfla IJcecinUar riAi, rrmle- 
tpri. Mr. Thirie uticcjl Aaum T. ill.^’Lnnuj. 

p fiT.i . lift Eg JTIhH FihjMl puliLIrntnwin h*F 
spivs, ji Kara haMlHXFiilT. Post (nroirciilon 
IBt. lulerniL lii nil stfianey. ClnrinnaH- 

Al)Vr:HT]Sh; M Jliiiilnei, 1 rwnth*. 
jn lit Inch. List. ijhiIlI offer", rria. L'UH 
Kinp Gn . Elm ijEST*. lYllminptre. llilan-nr*. 

CCLLTGTIDN AOENGiES 



ISilJAS (.’PimH f«ry.i 
Mini STi|iUriite r lf,.E 11 ", - . 



Tlim. Aee tnlipr- 
i"nUw CHfr S- 3. 



WASTED. CdltrtW* eramtlrKC — pst iKIlih 
n jmlviimJtnr lnidSneo. tetfcJ eiandel* 
■SVdem nf mliriCliig leewiBti Hi' mill lur 
*t.W„ Hilldfirhynr rr'iiLii iitHnlced. ]S*- 
llimil AiUuAUTienL Berrire. Sjiwsvllle, a. 

c J L L£ CTl an LETTERS 

2TD A Rfl O Et-Tt L> (JoUnt!*® LoMen. H*' 
rnlTi;ler -5 -* 11 ^ |Hu-- I hah HiiLli'«?r5„ -Si i"J cunt- 
mid. :■ [ l. i ■- 1 .1 1 1 ■ i MiwiiMj i m, an: jidit- 
land Att.l ptilLlattcn, - s -1 ■ J . 

CAPITA L RAISING 

WILL Rmlamr nlieltir pmn'mltlur- rd 
iiit-flt mi im'k-rwriilnt ImLi. ILkmh ]LUl. 
<A H'niirt Rstect P nraahtpi. N. T. 

AGENCIES WANTED 

TW£F i:i 7 -rriiTF'Til nhle. rtinntflbie nip-:- 
miD, iL-iLrt aeervlrd, Psrlflr mi-rl, GQ2 Cnr- 

Iimm hnil-jlna , PeicLji'.d. iireTur 
MAILING EE H VILE 



'iVur/LCH Tirj Lite i IEiiISva’o-- I J'I'Ttf-- t 
PirtlLUltrs. llm $]*-T a^hIp Ann tip Iaa 
Ji nm’Jrc. 1' a I : [' . 

WP-lTERK SERVICE 



il {4 nrFKTt Tm viTltcri. Cnmnklf rrltl- 

Phei rT P T *r Mwv C-T niti. lr tjei Cm 1 1 1 1 1 1 Unl'li. 

far fl.an. Tnillrlduet. «ne 1 r»-i hn IimIm Itf 
r-!:iir ™-nr.liriL unMeY Thr. T ! I ■ v i a r I Uurtun. 
Fmd ¥1 . 1 n Tr||h iiiimunrlcJl ( I ftc 
Aik l I *._h i r fi r.iij'-e V.'ritlnE Dwitm. II h t 'inrl 
Jllirlrr. ^rliiKili, 1 1 1 1 ! - ■ ! I in : Inn liiilg.p b3Jn> 
rieipbll -. Minn. 

IVtUTR Fior pay! farsTlele linr'Kl lens. 
$1 Hjilph I’liilirhlll, lEpi'lir Aikanian 
STORTf Eiluia fur LylUli:a plnilKI, maca- 
■loci. amptNl ini fopn Cur rerMnn. rtoy- 
riehr anil --ui'iiih.Lai 10 euibti. Hitif'l1:|i':il 
141 f. SVa killin' mariicl m|u Irciriret j . FhH 
hmklct iItk Mil mtI |njir,n. lJnl^nal 
Rcmarln I'mninr. I EG ^tr-rt-r Illilp. . iiab 
I I M him! Rian -11 VIkIm, EEiiIIj 'jliimI I'allE 



INFQrtM ATIDN 



] M’lUl^r ATTON Any Sulijrff n. an. Mu 
Tort imrlltnc niliirosr ta.lM nmnllilT Ry|i- 
1 n'.'iil jt !: 11 Qf Eny hunlcprii iit Imllh likul. 
Amirrlrjn, ftjom 14#A. 3J Madison Ate. 
Jien Vort. 



Dim EniMu'iini FLTilra uoBTtris l 4 >a< |n- 
Lo r:nh ML ilirts-l Rn Elnrcr*- IkHk fi.riJ. 111 . 

AST IiiNttudtLcn desired “in Arf np. 
l-Te-.l K'I'IIt. iLaaillnfi. Fd. 



ftUTDMDIIILES 



p'A'TK'MTK — Riudll ideu niT Kni* liTpn 
nimiiirrclBl pwrli'Uai hi- WrbL* 3mincd.lnle&- 
•rnr inT iiAik, 'lie" 1 la W-IjIh f I^lika 
srd ' Rtv-onl id loi-tfitJun 1 ' Tarn. rt'iaiF 

■ n ibnier-Hii In iibLeoc moiiar^ L r ne ;n’ 

r.--r 1 1 ■ h 1 1 □ 1 1 mi frf*» paarecd. L-licenrB A, 

■ i'EI rlr-n. S4-T, Ailaim huJIJLni, ^VaiMna- 

lon, D. C. -Bea w eb ]J3A. 

Alii'filEtHSlLE Mar'lna LmA- Hbw Li ln±ILJ 
dirt Ini't mvi i HiampluEtilii TL.tr i, Ini 
mid cars. Serr, Ln L-iiaincri. I3T JLIunt.:- 
llons. Lrutk Heards, ulnnlnn dr| rors. rahtiad 
rulHi speerl. ''rari.'" bLlanre — |Sa<trnLd 
11. uu nay ] C 'j Ti s . Deot. B. ItcdL.HivLIIc, 

i Tnrinn all fHiln ^ 

Ai;l!>."TF.. \rir ni|tOJ''b|l» InranRiM Cltll- 
mror reniolc roiiirnl Jn^r mil. 1'nkrersllT 
!. Intr !■ ill KlU ilh-cr III* Csjoipaliyp UarLi. 

r.'iiNPomlFit 

rlSfLVm il.TT til— Ben Ln-'k joH nd !t- 
cal Id mrclinnLrn |Wai«rci_ u.-rtail.ii i.. ■ in ■ 
Lirjniv, an. I Itpllr nr the tlle-G piirLadlae 
Ihe ncu l&±3 i ui Laid (Mwifilet tan *0-1 
r r iji M > . HU pikr-. Ill III Ul u.lriiad, rifnll- 
hioiinil T'ran P . Db |:ii-il plM npor. rtrolpl. of 
polaa or nil I Ub pint liy in«.ll Cl.O.D- •B(r r 
Wh.'im In II. H A. Faeullir MccPjnlrj. Tytid. 
It-M'i 8P3. !SUU K- tmiario 6 l , nuraso. 



A M T M VI hfl I L E 9 U p-p L I ES 



HLVfilir VVh Mi iMdttnp parrilK. plilci 
inm, Itccl. lllrkel. nmr ■FA'! liraea nhhuut 
Bleetflrlty. |tbnrtL.ci v.itli Lielldklrr ilrilT 
liliir ran H.5U pup a Is I Frta i .hUluIus. 

Ail i'a_. Atc. I. D cnl lit. III. 

fi.iF-]LIT>: Ftnpa r ir liierij; I'rinH" ■k''A« 
fc|..- 1 1 1 1 - 1 1 r :■ . fni-j P'J.ri fur iunplt: rr.‘"'.T 
I - 1 1 1 : nilTlBIW Sfa.rF FriM.rifjtl; Clirdlil, 
JUil Filth Arenat. L'UhtMTiai. I'b. 



AC T El KEUVICE EQUIPMENT 



E. lItnAEPTS — C'Dmprtj atri. R-baiir c^urkcr. 
1 -pit l.iFF-j-tr lImi ata 'Atl'Jtr. Thui — CD day 
■ ; I il Kill'd t^iuLBipent Qx'limike. Bot 

i:l I , Tniy, Qlila 

F. l3[l>1iH ItalkF lEandliaok — ['tepiTid you 
la iitiE ilit eEtminatlcn Tor hot eradt oE 
IlfriMF rnr MillimLir. uc.ruir :.inl ptlalnl 

pna-lniHT^, Artmaa aaM hatlar Lnipteiar In 
nit uatfi L'f Hit Uclon or any pbirlnre <f 
(Taniill. FrttElilf -rnrof. || nndy | M '1 p [ 
lire I*iy paiimFii 12 an plus pantike 

Mr liamh y-:n Llii pm'Fiua. ihipdljT Mt- 
rlimilrj PHIL TL-Julb IDS. £QD E. UnEirtP 

Ml.. eihlfkCP ] IL 



MDTEIHCVC.LES,. BICYCLES 
AND SUPPLIES 



liwm HP VCLB KarenLni. loifen nrErt*. 
harralH >IihL Far hiiiiu. mrioornla ivc-- 
■arlai, ELtpiaE Una iii .iHiattot, l.n.i.iL 

pr i: r-. I . I r^ J I nr ■ i.rr-.-'lM mm I n r I IfT li:-. tr 

in Ehp (.'nlled MtMci. Pl.- lir- ler llitlny 

Him ill CanotaEiun, 119 IV, A Mali: Rt. , 

iLarfiml-pr. K. Y. 

FrPMjElitsilNp E End ."inr. ilRrir-fi lr-llnn. 
used MIR :.|’w T'l l'-r'.. rdtLlPIUP anil V" ill j n 
Hill Ln.'. llall Fk. ] ■ '"! r - r LJlIi. H i l.iml Mo, 

MfinUli.YrLFiR |T|?err ra t-m Hi u.kn|e- 
p:iL dirli-tp. Tim not mp i.l l-'lljn'., trjrle't. 
Pie ('Bill eT nur tcrif.r. | lot LadlV Cur 

biuE iUuiiTJCPa RiiUeiEn "It." Crnmlilt- 

lllrkk C" . -hd Ati.. Ikwtan, 

llniwjiiirMi 

" R gpa in with rr>«-l Bird pirn, pjtp" h 
nr rnnrp. -Idle |iirls neeiloH. no Usl P. J. C. 
lu hl :i^L .tt.-ner At., mien*. III. 



FFTOF Nolti Mt 1BT9. Utc yaui npp Aov. 
fijily ± llialiad adlElan. Ontilst all ITii 
■nlrlci p jblLihel In Lht Shan I’-ai-.j. depart- 
men! . J |Vipiili.r Mechanles Slimiiu dnrlnj 
Jflni R'pnn :.n offiti, ir mnt iTw »»l 

of Skip hn(o Iqotif CtnFlStlnR If J Tll|noiei 

liii'luilLnp Ilia ID!;1 Humbvr pAi a eehari 1a- 
puail - rrvluiidl np will i.pn .1 |Hra (1 jl 

f'.r JJ- CD, l'anuldr SleSn®lf± rreti Roam 

Etil. 2:u Ti, Qncaelii Hi., 



I'SKIj Ftarley-liivliL-im. nmstawsielti — ntni 
rvu-k-ls. Isw I'rLetv. I'arEs. Brres<ofleir L»rv- 

Ick f I!iii! Irr fur ^uLilup. KhULh’ia U" 2-1 

Pi.nil Uu Lie Aft. MllwFukrt. WU. 

si'll ragtMflg r,.p the malarcirtlrti 

MEND lit Far SIluscruLM usr-i JloSorryri* 
rBlFlPI l-Frya BloftL 1 1 : 1 : j i 1 1 d . In-! I. Ml 

hart:. Arrei -urlei. LnUlin ''irgpri* SF> its. 

Kanit) ClDr 11a- 



BATTERIES 



i:ii].i»N E.iphrtnit plant piaraae halttrles. 
Siin-nrid. non-ttiiphntEpi(, nni-riim. OLiat- 
ariEi'pil. li ] aiT Ilia. Ijairtil prlec*. Lleht- 
inn plinl. BlObOF KitiiIoa lnlpn- llr j lit- 
arj.l*H. II. ilairley Sialib. 3d tvadhinetem 

Am I p j r.-- □ r S' ['l inn. 

GK\L r | ji FI Eidlnm pliinii lill Irritv. far 
HcliUciE y.lnnls. Non-r-oraiska. KeerUB In.e 

N':[iriUil j| uitjUIllS. CLlitr dills. 

i-'ree liter i.liir-t. Hoc- Jay LiallecT L'uipNFTy. 
SJ MlirlliiL AT£tiiUt r Y'mhdid, If. Y. 



AVIATLBN 



JIEN TYunrail for JW><1 Dniitloni At elr- 
pline inb br l> t rnal I'Llul-i iner laklnn mv- 
essur'y i mIii inp in rntcrmnctid icarotcJ 
whool. W’i siuiIJFj inn hr mwil -pnpnlen* 
piTlnp ILoD.dD err IhDElDD. Untold Ptrlnr 
jsrhool. tdUJ AberaN. Dnlliltne. Lincoln, 
NcliFttka. 



I'ilDTOiilEAE'IH (W ilrplanai; Delliipri. 
Itii.'lr.ir, Eyrllws. Pnlkrr elf .nT , sis f.ir 
El. Fmt Hit. Hcilt- Fine. KlnlUn A, P. (J. 
^kii^llll, Unit— M j.-.-:irliMsi yL 

.MHSIhl!!^ .1 i n 1 1 x 1 1 e s . _ I 5 faac. nlr hi ill 
Em irj tori. H'ataloEue l(k KlnlaE'Jne Atr- 
rr:ifl I'nrj', dC Lw Tvrradt. NOW Ut i^l.jin, 
Nen Tnk 

U in-l'l ill I Ynrvp||iTJ. Harleys, JLEa; llen- 
derirai. IP.DHj 1’ardi. 1U.J4. lllbliF. Ft 
llmrlli. Turns 

TJSETF AlrpItAii, IHl'l and Bp, C a til 01 
1 is - Federal Ciiu Icnioul Lv, , l^ocr E'aeks 
(Kiln 



N'RtV -Viiy rp-j'iM.iip ttliuar lir-j-.- lined 
hrlmein. f I rt.fifi Tal"e for lL>t. ,f t-^ a 1 

iiPHiylieest (C.OD. Taktrapo iJdits, uv r 

II. in. pTew iJLliMLPsns, 21^(1114 fert t ll.ilj. 

Air Ttoim. r.'.r . fiarde n gj v. N. Y, 

BUILD Fiptfdr eammertlal or ippil aer«, 
rtrlveiL pmin n nt!| Irftslailp. PtaAs $I-Il6. Bfp- 
i . lice elreultT — dims. Oceana Ac^m.in Ii-j 1 
Rains. Hurt, _M Ills l^s h K, 

Arftl'E.'YEK Or parti liuHH to onlcT. Tsl- 
remod onOtnaen. Rsllmiilei iIthl Cno*. 
4ill I’b, TTitlml.lhk-ln, I V 

SbhoRa I mCA ri " lke.lt I. cheap. IJ.r an 

hniUiisi. [■' il l Iluspj Li:l r. i :.i y- Sri. 

York. 



ilElLtFirAN Wines, ayliclm'i ntnwii ipnrt, 
Tlp'iirj mill nnirtlro I l.*l. BuiinOdd bl'pDJ- 
ionlcy. I.jy. EUiie adL, Ohla. 

ilE'ILP TblL dilslct Ibw! Cmpfplo plany. 
lArpp HnllaTSi F'arLp ayiflalMe It ftw PptL 
i m tpi'iisl 1 r I'M li n il ! I I.M-lid: i i II ill - Uomnuiy, 
Orir.kjfi. '1'lsoanFin. 



TTVEZS (IC1Jase;l f'-u' ry,yl : lit plJili r n"- 
inr. iTHiiplylr nlLb pfiipOlLfr Si-5. sli'TO 1 tsIiPP. 
J 1,1 siraL UhEeack 



FROPEIdJRBa— Ijr+Lpstd far halts, ite.l* 
m l |Tint>. HCaLr jinit nrr«|, Tlnj J. It. 

l^i'i'i'ller. I It '■ a I "a. 

PaTUNTR. — S milE Edtsi map hata bu-u 
OimiilCKLli P'ii. Ill II Itiiv.. iVrllA Ixmesllpiell 
Mr Tfin linck. "Elrvw L> Ohtalo ■ Falenc" 
ind 'Rernrrl af larmdlon"' farm. Isalayi 

Irl djUflrnus in pHLr.nl u ■eCpa's. PprO I T 1 - 

resnini.lofi -on how |n rrvre t-l Llirecec A. 
O'Elilen. MT, Ailniiil HuJlsiLm, B'uliLni;- 
lon, D f!. Ran cane IffiA. 

HE TVeniod hi Aflillem Tee the nail, 
doom. Write fro no* linma -indy lulu-mi. 
nlTer Mji-t Ihilu-rL IL: j - b ., rL|. IliylAHI, Ohio, 

HPElTlil’lE— FlnBhril Ld flit fnr ilrpknat, 
ETden. |rflin|1-t Hlahaie ipuihli l.nwept 
|iy|res llaLI sLedi lar siULtaLLju. r'lkn-liiO 
i. linger Ce . ftlf [^imis. ChirsiKO. 



910 Nrw i italos: of imest bfleci on Bjad- 
1 1 . i lr |ii a t.e s. irslrm.ls, sunpllfl. .Ir I-MphE 
( ainpDiiy. IS Weil Edth StireL, Nl'-tt York. 
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POPULAR MECHANICS ADVERTISING SECTION 



B DATS, DU f B DA. FI 0 M U T 0 P ETC. 



Jt&ATHi!l Ei _ I hi ywir 41 KO l»Pl- tbu. laM- 
I 'ie aUtantaga of tout ifiit Uhi* a»yc 
lom- |Mnll HjCUlir tlUiLllffi 4 tDft W^|r.|c nwr 
reiily-ra* mnl-iiMiiililwl mnarikla. Cmli- 

Tt>. cur.il>iU[;. uuLliHT'lP. Silt a th| T'-'-. :in 
|r-|(.:n' pa I 1 1 ■■ t.-4aii|tli-4u kti a a 1 1 1 1 L HI- 

iliijj,. Hand Edc Tar rjtalnn. Bn--s«s ! i.::ii 
4 Iol , Hie,. j 5 i ■ ■ L- Ju, ^~iii J M AW 1 BL>lb_ 
mBhgML 

LaTKBT EU[ iLi.illiili Tlk IK ID. M-eml 

' 'Kl Vjk. ' ' KnnnitfM ihlaw i Stall. [J tat- 

pltte kit of jJt pirLi ruri fa H SLl.iT. I'm 
■ mi 1 -.-iiiiiMi’ 1 l Ln -■ itayi. r i 1 1 ! |{t Era clr- 
mlar. Jlcid Hlldrr*. ETeol. H-I. ll! Sg 

3 Ei.rki. 4 L Kl.. I~!li -ii :■ i^m 

1 1 GW To hyjM ■ StT nlllrv imulrl . (Tinn- 

rtle-en iilans. Sn 1 1 1 1 ■ I ■ ! -.- r (at QcLohar. -Tie. Trie 
StuiLicr. U Mmr t r- tjtrrel. Turk. 

KA] EiEHSAT JVihuiLnlfl. IT" knwkkhwl 
|ila Hi igrjr Fra.-nanliS-*’, M™tI kaa fur tlpTi-rlitlh r 
Ccil'lirr. CbianjKh Jt E'duI sen.. II wt "I". 

JIIJI.-Um-. Now laawy. 

AliHO Prgptllec airlm |kr tkuli urnS 
rltlgbay Iran any imiluT, Ln a- Lyr-elrc cell it 
Ark Jhend rlfvclntlrn at mur iiMfpr -in.S 
fl .M for hlULprbji , of Acre LtrLrc anil .-lit 
ivul p'iKt suLI.ed. LI m IT f'lniranj . Shi l>i|- 
1 ir r, ChJi-agi'i. 

SaVrEMHOX far Llm [^Vt. AIL ILh* irmly 
far g3uljic Lnil tarvln.?. ilsa seyentrcn lew- 
wlitra t'rirg. pg--.|ui Id, WWItniri 

WieiL Cf*H .-fiipj'ly 211 Ha. 51 h LI . 1 . 111 . 

Oh If a 

PfbAPXUiElljl. 4ni iuidk. ■isfflnr Imn. 
Im'j rlr.fH, iU. IViH. LlalivT, t'nibJ FL, (J-.liL- 
tr. ilm 

BlLlMlj Nev [nil I. in cuihcprd uinlgri >ulf 
prlitr — |£. 1 _ IVir Ic-n E'ruliiluLl- llkrki (kt- 

7 , 4 ll fri 1 □ 1 nrr-_-i*f-F ■ i I hi Arh, i i m Ln n , .'| I 3 ■ ■: . 



CARTODMINT. 



AhfATKIMt 4 'arlnsiiil al 4 : Ml Juur MiirU. 

TTrlir Smllh'i Scnrloe. L'ClJUi. Yi'topIcS**. 
WapEIhglda, 



AflCH ERY 



ATCfli KJLY TirhlF Emm (h* OlAtfcg dll*he 
mw nidtETlil Ei plentiful and woodcrificrs 
■ ■ToanljEmJ. Srrnl Ir Lull 1 Enr 71 IjIm: "*H.* ' 
llfilwa — «Tll? ElT airnt alEnctl>l dltmimLi 
unit nt-w ailai iH.an. DuLiIuh Amuiframc 

I 1 1 III I |l :jl iy ■ Clillll-'l, r I >>. 



CHALK T4LK5 



LAIJUH iTwSiTlni TirMlHi tl.UU f Ckf- 
abif free. Bildi, Hu UitwanEit, (MffeMtai 
Wa,. 



BDGKB AND P EftlC □ I CALB 



a Ei!.- CHii 'irf'ii . T v imCa tile c-- 7 ■ L- : 11 r 
^prali miEkklne. for hunter;. Iiwneo;. *r=r 
'■I i til' i a. dthenun. 1 amiiara ukl alt ijiiI h 2 *>r 
aiKTlg. On* y*nr— tl-t* 3p*.ftil mITit— 1 I 1 

marilha fir sn. i.|.,- . .in:.- mo. AH LhitUnari. 
P. 71] Ttryiilt, Ijii AKJ-^laa. Calif- 

HlSHIU HliTfikp, nunaxlnaa - 1 ! 11111 ° Itrlniax r | T- 

iiiL«. ra. El'ilil tML'j ' l fj i raiit ny. EEar rLsliuif . ] IE : 

RlDilK — "Potiua ar Inarilnrlui unit Aa- 
l|nn‘ - -147 |iini .paid. llaiison Campiny. 

ISrtrtk Iliijj. fl. c?ak. 

[■it HfkTjETAITtE Cant Junn, l.if rElnir an- 
(*rLrlPTi«nt. C ■ I ■■ 1 1 rir: 1 1 ■ . M.k: y-iatpnLil. 

liilnT-iEurjl Ae-rni'j!, I ‘tnranna! | 



PICTURSJ AND POSTCAN OS 



PteftF — 4 linfwn lumagpij 1 p I; I; r-j - 1 1 lujt™- 
iluu. Hend IV- louie.ji riaeL.lIJne. Iniinia- 
alnnal A a:rni -T. C I nrl muE I, 

COTUBTlJAa Carilir ±L I Irani inn rtlilers. 
r'iTdnnerv|» ill dlfi*rrnl. aatlarar-tlan euar- 

jnjttfiL E I JH yoftpalil. K^ml ttip-anrY, 
Plni-. EL Keudlna.. ::*■ I r j ml LlTTn'n undj. 
tkfP(. Af-ll. » 1 . Erf'ULl. lit. 



NOVELTIES, CUN IQS, ETC. 



UTVEa-ltKAOJ N'O- SuTE-Jty. r-irUeL all*. 
]■!■?_ U. Ul-oa.. Eluirlljic (Irrni, UlikEL 



CAM E&. EHTERTAtNHgNTS AND PLATS 



PLATS. OpenrlLix. muilnl e-*m*i||rg. «nd 
rill naLrOla- ramnly axirl '. J i . I r. r ninaa r |i “l: 
la. ' ikLl a. Eniialor i: lo irta. m..ri£.ltdr,, ilLalnri, 

ro-hilL ‘hi. Jbji r-ail la> n-li'. 4 and ann|[a, mi| 4 |r|| 

rrjillhorj, anLrrfabnmraafi.. mjh«-un pf-jdl. 
fatalna law. T. B. UeTtlian St Ca., ftB 
s* ATjEji.h, n*r,t. n, CMnaiu. 



MAC 1C- Tricks. OOQK& AND 
JOKER NfWtLTlES 



FILRB irajila ruLLloe with muttfilpir 
phanlom Tani-ahlnr nanl irli-1 Ifc. In prat- 
LL-4 Li-.|iiLri-- 1 WltlTd Mill.? Od. . I 1 111 • 

n-|3. lun ]'k)5. MiiEai C- Tuir Ain't-li-r, 

flail Ifr -rjlla. __ 

SJTkTEHV Car ala E AlAlllnc— anyvl liriiap— 
:..,l ■■■!- • ;l- .- I’ml ... in.. :tl ! Uni. I ■ |- h 

Li t rly lull 11 M fur llIiiI.; I Y PUI24K?S. Aim. 

3 Li t AHa, E.:la ;rv. a lr r. Llnlti. 

|].l. I 'KTIi.aTREa ira.|la aaaakw Hv. 11a vU 
Cn.. a«oB Kiat AElrEln’iv At*,. Phtlli]*lPM*, 

l^rl ih- yl lan tl 

Jul y; ]i A..tm:,I I- :■■:.! B<°OkLy 7-j a £l( l 1114 . SuF. 

Free IrLrki I MjwjnJ _IJnnJii J ll ltiAla. 

MAE1I17 TTlrhl- fliapf lTlrt:'i mjrjifylnc 
]t|lfa Inna, : uLa Iiil 1 Et. Cn'i. Banner- 2101 
jEffefMT. Imillrtl ln B|r 

IIEEMOTLEl. Lli- Hut L« irear. Iluer fun 
21k 1 44 1 -.. 1 1 > a.l-2. till 1 s iia.1 Inna I Aiianry, ClIL* 

rlrjntl._ 

IkiE'K. CrEilacnr. UParlTilril. Kk. (Silts 
iiaakii . unn. nis, Oii ikruh. iv hi. 

lEAtSlC a'atalilru* HV-r-lrrEnI An-iiniiiL 
fiillrlolt. iairu«. SlrT«r. *jj, llancotk. 

LI' E ir ini a Mu 

SIAfSIC Oman* -Of. f-ynfk JflS Beach. 
|Mpf .I.'rtr-r 4 'If y. ff. . 1 . 

L-rlHYA. >1 a eM in*' mirulnt. TAe-, Lkme- 

Lll UaLra-lu-al rail lira i.if T5fL nojilfh, 

san w. ianu tst.., sr. T. 



n a D I o SETS AND SUPPLIES 



OjeLY tlf.UUl yiatlrJ ''V"' Fnwrtmrncen* 
auhar-aiin.ltLTe-. niJilatL mnijr Iiull-xi mlrev-i 
lilliiiip Vniiupatbicnril PnaLi'raal i|ii»l I Ejr iift- 
ftriiJE.C4. son ehHJi. Ihtje- £44 il iwt f*ntrr 
1 1 1 a | ■ I ■ a- ■ 1 l: 1 1 1 . E a eiri' LAftudM. ReaMEAl mlili.d 

ujlh ;IIj.-ti 7|4. I'nlirml )llrranli'mr l'u . 
l.nl., li-itk-rri M d. Calif. 

SEW LB;:J Hljdla, tellilaa k-tfrn frill ImAiM, 

minnlal-r, rwaily Eg play 4~ga4t la enu-t 

knit AEnlrn. MectErr. vyoniV-rriiL (ant ten. 

[nil. l.iiuniliLi i. I uuriHiill 1 1 lira ei I ly. $lEL.fd- 

Dmm . r.r m 1Vtn>3nin Av.. LkLri.lt. 

KIEQ1IT Ware omkItk-I Ian I 1 .I 1 *. ser-. rus- 
E'lSnk iThnk-ila rutila*. inr. FrdreuL Ui 
din. I22H HJEITi.TiI Itiri.L Cilirllmatt. 

MAl’lTfa Tnfcra— lEaal all l.i |ii '4 — 111 ranLa 
Pulll KiiarantrtMi. ^'tK* ui i^ir nrfila. 
n-V ei 10 quirk ie-t. Jrt Tarin-mL HuiUn Klnv 
tU llrlilga -Uf ■ , 1 1 ■ I r |-|j H| , yj, J , 

\ TiraE Ridln, CtwV Dork** ill*. Lliti 
Til- ••<!•. I ivi,mt. n..;r. ; .i. Ml I. 

l r k:.ucM rin . |l.,- |i ■: E'mr? nlf("l. 

fir. KIILa l.iiPiu ll.ieii -., TIT; TUrllurlMp.n, 

Pi'arbliarltH i , II, 4'~ 

flEXitATIOTCAT. 1 V n r k I ti e m Irranli.inr Init- 
t«i ElluatniLed lTialriHtt.ina ilU rc-jns, ojv- 
liatil. E-ojit Marie- HiHE LguFbn; Rlrd,- uhl- 

, r *r" r T. 

St^CS^TlONdL ' Fmfcr; ti.No.- I2.Hu. 
riialoaua. one. .Y«1L Va-krr, Klur. I:ln. t'a. 



STAMP COLLECTIHf 



KT1LL Bleireit liullir tnon eatml R ;H. 

1 iml a hi hie Ol'-er ].|N Jl^n-nL -. :h r i 1 ' ■ i 1 -. fi.r 
Tv:; I ijcr* mtaril fgerbEn Itrr i-V? ; ]rm dlt- 
Enent Brltleh Cblwiki ft* SSe; Ida dl(- 

fririiL I’rrMj-te fulnnlri |kr STu-; L I'l 1.1 differ ■ 

«nt LkLLn-.Amef|p*ns Ter 211-: uf IMA 
SllHdra. AIL ilntr Frir Odly JI.UI'I, Ar-c-r-i-j. 
'<lrrtL5ft arnt irllli Hrti arJw. TCtir Elnfilifid 
Pcaiar. lAi.. lnr.. Eli. ligtl. 53-P Bromlitld 

Kt., Mnrlnn. M#rv_^ 

A M‘ll(tT A f.K in lit fcn!t r i funter Alhnru 

.•.hi hr - it: "L in 44-rlDtLa 1 ill lai-liar-. nn aiil'Mm- 
E Inn Mi-rr Rhe IumI Ml a n-f, £ 1].. JlPStai. llutl. 

Our Sri] BtHUgn l*Jt CT. S. prita Hit Li 
p rrs.tr. Mur EerJknil Klamp- CO,. PuiUn. 
jftjgd|idjL 

FRKG! Itruhrl ^rjllru p-rigr'i. OTOtMqne- 
AfKiinnl'ia-n. Tiniiiulh. Qrmatla. m-lnt 
'Liam. Chkrhliarl. H.Jrlr 1 11 . .a:i.l ararra KrT.il- 
lEM Billed. Titian aaEriadid rkiuOE Jh.«Ea1*ly 
rwg I 4 J thgp* ryiiniH.llr.i -bit ramnua i#^Hh- 
■ ll. and C-TVlaiilnE -It |M?[hi; 6 VlkliiK Klqmn 
L~lCj , KSariLTdlirai l hajr KljElpn. [Irngklfn- N. I. 

CSErAl.TTY im innciyril ((e up.. 

Pm nrt-rrl ■; LLeJewJn Slain ikh, riuland. 
M'fw Jai-aej. 



SCARCE: I : —I J I L milt Irlarjlg. IkekUtLRil 

t runukT ' !!v an: hari<'' alrini.lt mil m» 
Cu.Heni.ili ailanglf In Um irr*ldl 

LTE llir-lUile-d Ln oar htk parlint n! Iin ihlTrr- 
fHi itiKirii frai AlgeHfs. Otar, i Llhin, 
Tmtzue-lk. Brltleh mil Frcnrh f: c l :nh.<, pir 
aIL Tar la ii.priTil : 1 1 1 1 ■ 1 1 - a ■ ■ 1 .. [i i? jr- 
luiiiniad ll.n .4 “ra-r a-|Hi earh t¥der. WriL* 
IhAitI Miallr Blimp Co., I Dept, :lui, Cp.jp- 
den. M«rr Task. 



A nio Tliih-iln — All Tar nnlT Trtr. Sian<p 
albam. praeldlnx ipacrs fgr 22U6 itniapa ** 111 * 
Til (i | ||n - !fie iia-.-a, |ia..:ki-- ar T.iin dllfrrml 
Liainpi. nap hlupai. and nlUlni.’iTr mnnaiirn. 
I'rri' wllb -rark urilcr DDT Dtinr'lll-f t *r||"|r h 

(alia "How To Slifcrr A ^Ijtip iVEl.-iian 
r , riinrrIy J ,J anil iHir ?■] part pelre list :t 
alhuiui. supDltes. unt> humlra.B gT ' is rs.a Inn 
I— r I -■ anil ixarhrLa. Cjuran E7ltV Biinila A 
4'nbn Uuniiiany. ttgcin 30. 1101 jLatr HECi-rL, 

H , ln lrma tl. fJliEh 

iiEME.YKJt Trbi-nitlfl Eiiv' Thr hru»aL 
Ln Lint A:i lil. LTi ilhun cLrnl 4Pi-.i1n IBTQ 
1 ' nl 111 nl ill B . ... 1 1 1 u : tir 1 3 1 . 1 r a. 1 1 1 r 7 hil-linh- j Id ahlAE: 
Ine Mrtaet ri ihlrlj-fnnr aiarn* larli-ilni 
fiM-a 4 imar far -BIT lande: 3hi.li. I'L'Vji- 1 - 

Vrhgpir, I IwalLeE , rtf AktUlULCjl' M K"l - 

in"h Bumnean- Ti r ae*1a? |n imf LTir- hluh 
unatliy «f thta kiiniJairul □aehel. Eiriy Int 
I mini tii aiuimsal api-l ii unCi-. VagU* Sla'IlD 

C'a. Iir nt. I':i. PVirt Chr^T. N . _liV 

IP Van arr n inHniip nJlkrtiir nT tha hal'ar 

L-i :.ili° at ilimiii my aes70O74ls villi Intf-HHit 

I'd. Smit 2flr -hir Iny LriLrodlUTloar lekfftbwa. 
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t|m^ ineiMijr and Fltnlnt: ILir. fikV. Dwlu 

■Cetlap Hapdili. Epwl 

IT T'j i I n. nil PH III ror ■-'min Indian head 
rirtifiki. Sew] dlma rw tL-d nf [liii.e uanced. 

iTnln-.ftlmp, |J, S|ir 1 n i: : rl I llii. 

RES'D IV Fur 3 dHTi-mit fulli-i abj Nil- 
Kill or dir lur 2 j dllTinhL. 7rui'«r Coin. 
i'p. . Li. F'l ntalnr. 1 o h. 

fi Tfi (fiM I :prh paid lur 5T3 colpi. 
^lany carF nluahla. Keen all aid inarirv 

flrt piMlnt, Hi nil 11 ranLn Ibr -II lilBEml pill 

min tjiiio bxH>*. din, tr>iiT"p|fe<] prirpr. 
LVa buy and iall. CaEn Eb-hanpa, Uax 5. 

].y Buy, a T. 

E“ Si* ETI 11 ► Kljtrr l.arrr rent, Ima-rrnE 
iftTvips*. ihrpe-renr nlrkpl nml himain it'l. 
Jj:. Thleteari daiti larje ten.w. It.DI. 

1.1 r 1 1 r L i_ 1 1 1 ill 1 1 . 1. r l i 1 1 u I m L Id ll u M L 1 1 tl . Yl a Lr i r. 

T DfETFEItFiT CaLfn, II lilLli ami MEa" 
lop. lie I'mruer'i, ].]LS Is marsH. Halcl- 
riVaW, )l:ir,lir.-3 



CAMERAS AKID DHOTfl FIKIIEHEKKi 



ItAHfJAISR: ll. irlh l. U Eln-ra ] triad In 
cur ran iiujclIb honk L-iiurd li?p m minni 
HftTiiro yatir caojr Lull/. All cimani. ko- 

rlahx, |piup< j of mvr|a pi|iil|imahl.4 1 1 - 1 r il i r 

lawiPF larlnc prtre-e. mil laid m tan 'lu< I 
trial 4P Buiirj Hd If inn iiil-Hnl Cantnl 
Camara r'ntrpaiyr Gi'l Jinii'h t4'ifc|5.-h .%Tr . 

| k?(,r. 1'JI Hi. tuiraeg. uliimEi. 

MAM; Your campTi lirlnc rau u Inriima 
Isti Lr a J ar aitaan>a. Earn ftakl mrvsiy tIjIii 
TY lirin rpr ]|ip mqktPi; |ihnlofl-.ip6j llill w.-|3L 
fall ta aiariaxliHi and narriiianari. Trernan- 
ELeIIi driMUMil. Raii-lnit inn nnnpj- mil In 
pparp LLn* trnipr I Ion. quietly lpjirnf al 

kaCH ih l-.-Jfli |1. P. Lralalne |n JrHimrill *:l lr 
I'lmi.a^jTJT-Vr I'nulhlf earn tralnlnE Tm 
TT hLIa Lairiilnp. ti'i Hr far fst-r K-iiilr epfu. 
T'nlTrrqil T'linlnnriiiihpr’- Carrarallan. [)rpi. 
n-A, Ed Jl>H >1 tJ r-irn-i. Si-*'_Yurk ; 

MaDLC JtEsry tn E**raf fi/iTij, 1 . ILrani 
iiidrkLj- at tqn*. Rmb™ nr mil limp. Si-a 
plhll. AOtlllne Ilka It. FVli/ikiirn mrtiTHi- 
ilW- Auarlrari fli-baiaL 1 1 r I'lidurripliy. I if rr 
::l -J Akin filrhiaqn Am- nc. CliLYi Ea. 

$e IO tr | f, Colowd hill a nl iTtmuTl llaia 
nrkalLrt. Eai 10 it, W. Ta. 



3PRC3AI, TilJ] otTer Uaialonini; ini 

llEt I'll ft rrpL, 1 prin L ! li runLi i/jifi. 
if l i’lllfir! I lib!’. EllllTEmpnl L" 'ont-r 
Honil for oprrlal liaryaln lllil HuLllLka Ph'‘ld 
FltlsMnz Atimpanp. SE9 Bell Annuo. Iinan- 

aha. Till La Lt, 

11 Wt: Vnu j (-a.iKTuf IYtUp rnr ism 
vinir-k or our Ida r:.aa-j±Lrti r it/irrlha 
in rrijlia IkicpT nlreuipf and ai'n nnm-ry. 
.1 lin- rli-a:-. PtiMnfir apIlT, lid I’lrUr.i lEn-Sr. 
I : i : l i . IT. Ma;i. 



M DTI OH PtClTURES AND EC U PI □ 
ED U I P M EN f 



Ha pH. 0=srra Earnatn lEpadno 'rtrrv oI» 
re jit. liM-n. rapasLij- Prta Kuiaiualla inilmr 
ilrk»h 1.0 mm. notLcai nirturp rinw™ taUIi 

r ill a h - p ami waii-r-iiiMir «u». irurlh 1-Hi ■i , i. 
iL 122. -M, with moner Mrk H maHiat-. S’ rash 
Mi ei man. Him, IGD CL.. Bamtffcontl' r' '■ i r ■ T 
Mt. InrEmlr-'- ilrrHift'ln!i il $1 HD. Buiklredi 
Ilf Iillltr 1'IJCl.lnf IIMod In 1Sw irnral Ita.-i 
IlsraatoEniia 2M-. Cap? an irrpli.L of v 
In iLuiot. Bin C*m*pi 1-ail pa nj, 17B W. 
Mill i r i ill ^HcturE. ( till PEO. 111. 

i l li L’l l k Hr I,- IN.. - l :r.. . 

nor hi.Ii-., diiiBEUniMvi laid iiuknoon BUd'Or'? 
On! flaeir lor iIbim imnunL VF* ra/iip 
■■airytluln lal inhinlt ta Kudlni ilarlos r nr 
i./kiiia pL-.-i urn Ittlno' 1 Hated In tlio 
lll'jrr or mol Ian rvIraMTY' Inrlmlrv wi knu-A 
rni’.lurl I II K-|U lE( mrnr’. H I 1 'TSrllP I 1*1 T , 
Free bpaklet CnEipriBl ftreharlo ‘a id in/. 
?j'l ACeyej Bldr.. Western and Sierra v||ia, 
nuii r i - n I, i -.i ■ r 

- idHiH ART. 100 Ft. Id. Bound iceu-Ti- 
nu'nls tiT.-l). I* * H i-umari Id;, prclerl -r 
JHft. FiiiEmm md n. rwli x*r RaraEilapi 

J.-K-. IU» fL jiin.-hru-rL.irir n jtll M r 1 - 

fll.nn. J.llirsirT. H-Llf Mir-jipil noil., 1D11 1 □ 

TimUilL Itsad- Bwni. iv. I. 

UtAVKST BtIpci- an I n>i rnaarn ami lira, 
'•rrl .-jh ID4 fait arciluLti a II. oD. LDP Cbot 
|||m Fl.-g. Tlay, S*D_- Hill Am., S'-r'j. York. 

to Mid ortB i'nii^rl n™-. D'i Ku-Eiiisiii 
Ki>Jjiij(F 4 with chciiK fT.jO. Four lilmm 
Tiibiitiiyn $3 lit* F rc c 3 L h Lai . Ilnica llui Sti,. 

r!"V -l, i:i s -!-in. I'cnntyl fcn l-i. 

1'T.I M EM It I i I . I i.ii.i I h r :.i -i li-lr 
Jjj I- I !! \- r. yield. It- 1. CheUaa. Mana. 

MIL'KBY Mouse liirnm ■ i ri'Xr.-:. Tan fer( 
tv, on urn- tt-Jd, nny rmt li.nn, hummed 

fart it r.n tiii.h anil LMf- EBrolblcj 1 PiLnu, 

Ik i R21, Ctnflmil. 

n.'iilil FJI-tl-H, I ’rod priori lUrt ahoap 

Lfltl. M.- . i RiMOiklL-. KlTi'lt. 

HflAITlT Spit rxnnpdlai. mrtwen am] 
uoiiarni In hip nr» eMakfua it loeref nrfee*. 

Fur ill I f; rural pro-ji i-lnr-i KtrlyiOH M:n t«r.. 

T;:j A. ri-jiin di. C'hlraEP. IIL 

FNH |r>,J, V lEirxiInx. iir.ima. fni] | liimn 
mill ntalj. El. w plus pa.tua. ILLilsi V. 
1 1 1 1 IT uia ii FILa. HarUi-a, .17 PLplbiI. Aliiairy, 

Spit Toilti 

‘EV’eiIlI.IJH CtriaLLsI "Fiiilin I'lap 1 ' 13- 
MM. lire rrl K replf. Rant or purrhua. Wrlla 
EEt-iiauvay 7Elm Ca. r iT tlurah ELreet, 

M orion. M a -.4 

Ulrrun FIliACR IliD Prtl. JS.ti. Faint 

illma For nil ri l.-itMjva anil uail>lp wiinwnlr 

11] [M. Butin ntrai. OilrtFmrE. Ill, 

AYHRThinS mrll 1L.-H. MD Crrt tl.DII. 

X i — - r F L 1 1 n r, ll L' lO L ! 1 1 u, LYI ] li] J , 1. u k L-.i 'J4J lj . 

Ohio 

r.FA 1 1 X Thill-™ E3J r.4 ft L' I it I ril ii hiiitrr. 

UiuiuuJ oppartunll lai. Fret eualoe. Thra- 
E n. t f ifci fifl InitttBla, l A I i'i I. r I . XiYff T n I k . 

l^YIAI Fir.MH And TiiulrHuonL. Art pepli. 
mir sperliltr LJiLj. LIsYn I'^mLd Herrlw. 
L I lit 1. 1 j it o I n ATrTt rT i. fe r L I L-J _ XaiT Yfltfc. 

■;H! nim' -i: .j .fur. tiii:;.. vl.-llt 

Film Co., IIwii-j. III. 



pieruflE buijle supfLit* 



ElPHrUl CHTnr. Jt litn-pa 1|" 3 pit. 

D ’ 1 ilS" spleaLbl hasidooil *l.*i po&ipcilil. 

YYrllr li ir fcoa J'limpiili:-! Lnyorliin : i - 7. 1 
bi ■ .-msml nimlitnul lim rm pr|n.K 1 or in * •: sLtvS 
an-] LTibilmHi. llassonnd E'i-nlurL- Liu, luiii 

Ilih'lLi'i AVt., f'liLrir-F. 



TRADE Ah 2 TEC H N I DA L Sli: HI IL 11 Lh 



3,E.tTtS EV ■ Lr h ri—ai lr I 11 K 1 1 ll'ft. S T 1 1 , 1 1 . 
-t*::ii 7.II - -I.-U SI Mr, i ; r. nrliru. 

TOU Seed a hpitpr |elp an mithniitln! 
.t'% 114 to -.mil /mi p tl 1 1 1 ri "llai hematki 
Ihi Tn -I I'-Il Mail." -inis ll.ln ]kr 

raetnim aenia nathodt It reBriiei ilia inTiLrr.r 
nrl lithlru ll las mi alaohra r.nd raloalus ire 

m|Ap ilir.plr Airumloi jonir kr.,iTl,'.|cft lj 
I Ini lint In :ir ll li-in-l lr you i|nlrk|y BinJ r.jnlij 
ns I ', a iraihlaE knoivIrdEt or Blaaheu. penia- 
rilT. TrllonuiMFlij B. 111 I r| Iruluii 
I -At prttinAn M-haii F-- him-! - you 1 he luck- 
ier. Addrais JhipuiiT tlrrh inks Ftesi. 

[ li mm 11 S"ll. 2 1 1 U F. 0ni xri-s St,. CI'-TIUO, ill 



TELCtill ArHY 



Itide Machine*, litres and Ptyniilrte In 

■ Lriillliei for hHKtiilirr.4 nr iikum-Bil ptMilpnio 

— T/tiatetf or wire lekurriMliv fur talc- or 
earit, t#ry riaiuml'la. RaiiLii mi? apply im 
pijp.’Pua of r-piT pfintpiner^ Kiln Lii-es for 
■iL inKhEneo. lii>irvta<!tj|ib. litta. n, 9L2 

]^ikp4ii|e ]"larp. -Ohlraan 



PLISINES& DF-RCRfUtflTlES 



FijA^TnA Industrie* offer! LmlusttlHis 
n.rll an upliiirLUnJU L: 1 L 1 r I m IiusLiii - 1 1 r 

Ihedr o»ti. oiinuriPlvrtnE ait Ebmls. n-rrpi ■ 
Lies. sW.CT.lr-.. L-I ft. . til IMi-iai amL iiiirhlo- 
lallaLrtn. !k mtprllL =|hpj tl Bltlrhl. 
H'.bber mautUs rurnlihed far ipeed p-rodjur- 
I mu. Ruilt Lfiuralraanl l:Hr?j 4 hip r.-liin-- 

You are juiC in lime Tor i-Le ]d;i;i Imslnesi 

1 1 : 7. rtLi'li I'ld. EYrLta fur i nlan-il l-ng hihA 1 1 

malM free. Pli'lri IrduLrlai. Used. A. 

I pi-i Ai'tshln dt pa Ate.. Ifat* Y ork. 

fiKAHTi Hilt-lblllna; rrJnllftr lorfomlah. 
1 r 1 1 1 ■■ lit rmie.lo r-Hii|i,H iu-41 t'mirr-l In. mDldi. 
Imahe-J ce naad. oenarata, inj-rli loj. tsubmi- 
Mpi eIbjit iph*iIp. UpIt In 1 heun. So 
p-jlIshliiE nceiltd. Hi:-i ;lviit fas fl n n, inn • 
mHIi-l. ornimrnli mrrjtli In j E'riitlrpl irokl 
mailing [haLrurtScei;, ic-utL-nlurtle in rid hir- 
siuli, Sknd dime for sumT-le nm"lfr irllfi 
Inslcijol Ions l«u ta wl UmkcIJ liuLtiui#, 
Ijlr ai, I Inn Kfli h. 

AC.tir, Hiriler on-t llkht unnuTarturlnz hufi- 
ness DD1DI- |i r- ill 1 stIIjiik L.tprv= lEi-r rllihmi - 
T'aianinS marlnnr inokps li«: tl DP Tfbhroi 
Tor ID?. IMi'-ilte ml hiuIdiichx l-tani-.l 

Ti I lb 1111 L TI 14 L Eli TTspiHl' llilp paiic C'.ji-.’r, In - 

Ti?4|isrnr raiiulRMl for ran in Atrrlal c. floml 
ji]p r«r iitinJa and nmiplrta inall arilet Plan. 
Rllif'in Ink C-ooromEbsti. SSfl !f. Mlrtilri". 

FhEeacD. 

ni l" 1 ’iilrc hxH upipcrtf. IL atinJ-.-. 

Yr-*__ltiiTrimt_N Uak. 

VE'AMTRTF— Stpra-laiir. pit rr-rainr miirni-i- 
tits, tot riall-inal dLatrlhutben. Afuit In 

Un.h|uu, p-i-ii j-,-Ci-nl i.il fb3p h ili-s-on -Irak In 

1 'iertl. l-'iill 1 1 -•••.i ll 4 Srsl balfer. Eootn EE. 

I Eh'nluhir ’if i -lLibli'-H \fa p;i r: 111-. 21 -J F-l :.|. 

tPhliTlO. OlltEEP. 

I I Ol V To make mill order MnCnroi pay. 

Yrrr I i 1 I'M tl ItmiliT Irw (VlmaeOj i"Ub- 

II -.In t llox r.'t. krrrl • T. -. 1 • 

III 111 F.WCilE K Plarii, ±0 1 1 f 0 1 1 ■ 1 1 1 1 p , r-Tli - 

> I ■ I l-leif. Mt. lEriemttlonat A (tv.i-f r Cl»- 
rlliHitL 

tA’HCLER.UjB Utrartary, m itly huif mll- 
ll-'n artMlai. jop. Eni-crniil binnl Aittwy, 
I' ill- ihh:il L 



M ilf. Ot-Lc-r -lInie tLP-e. Lie u-. tsfiplr 
jn.T rlrna ilnrr uantp, i.I ri|ii.in lJ[ija Blom. 

TT I ■■ ri 1 ■ |l If. W‘ 4. 

YI.AKK D-Ift monerl frei Ji-naEP hotyuai 

"Kay It- BUSinr. — 1>1i|HirLUIilLLai .-Fjih 1 . hu-r. 
3-xBn r n, dT Sd.l JT. A fthland. E hlnffn. 

THfnrRJ.KI5R Are starElnir pm WfIpe-k 
i-arl nr full lima, rm f Adlar-t Ca?>£ 

;-r.Ci.l-. l-imIIl-44 Q|ip4irl iioJI l-n. LArml r-ir 3il- 

pii(» h .ik, ' K rr to ILpsLnts* Uopprl unELIei r ' 
mi licit rreo. IHautliarn HiLei. Bax !7d. Fort 
WartTi, Tra il. 

HOME IniEusarlvi HaaiRlua-. IjTinneon. 

hi rlsr , 1-MI :i-Lvi -7 141ft- rnl * | ll |ilir-.. Iilr. 

RTA1T Wio-k for jrpttrself irltli aoln Tai - 
ohlm* FIT. I'D Ub [iut4 t«U In. Imm lnirH4 
4'uaeantrail Iiaum-: Hat!! Cd., idlH-AA'_ 

Marrltrci Sl„ lYd/ara. 111. 

PliM> Yirar nanat an Mat Tati]. lEerelxo 
llirro rn-e lisf/lM llall DNlCT liu-lnesi. 2t 
l«StriRp BppTPidaLaiL DtiUan Ill'll III. Dll (. 111 - 
•rtty Ri,, I seiHi'klyn. Wrk. 

TtARft.tfbEE — Tpdpt iprat- outrii. am-ollr'c 
'■if Inn rirlie. Ter ’i,- rrJul. H*linlr1( f'iilub 
RDht rjitiate. flu 1 3l- t:i“, ’fpxr. Milo. 



START IBCS RlRlit I MlYlriE lUPOaisTUI 

imnluri) fpon AtipriT.iec-i rpTrnulas. y» mi- 
rhlnriT needed. 1‘ioilv a r-nt ! M-eiiiiio «?|.| 
f pliler ; Witi-f TYot, Dl.ihlnrj ■ L’pllih- nlicer : 
nlhatrr: |Jnr Antl-fretui liceit adrori Irml 
sneetilLLei. all I Inca. (Irtuit ii'lLh oroainaPlpfl 
free ETdiltariary rflkr, Miller. LTheniht. 
-) r-jilltl', ‘f-BMipq, Florida. 

JC-FFTE ArflRria] rxirble. ealnrrul fhraiy 
tiles, ro pplLtliLnc: nchar nin-.iim.r. kovel- 
clr-t. taliktoa-? . hnafe-Fiiil, flnroa, a/hFtitonrt. 
TftH. Iswxpi -.-;|tp. 1 1 m 1 rioa ■ T . rniTHli vtoaJ 
■h-Tii cement mpihvf*. Amiil'ie ‘ni-ki 

Pe. Jahn A. Fiyb. 3tii <]rir,ir Y>4L* [IrlfcL 

lui4 .triralfi, f a I It, 

STi’i’TFP T-V* l>i yn-LT rttpq hEEHJUflo TtriAa- 
■elt them yraneir. FoatuuJai, piweisei. 
Lraila-iSxrPll .Irnllllrql pop- ka. OMbUik 
free, 1 1. Tlinl r Fomnany, YYaihJiurlijni. 33. C. 

RTRaTkT In romp with 'lehiln" *f imuio- 
mcnL id] Bjeerhandka ii-fnllnE niifhlnta. 
f-lirL Aii~ia.ll ixipIIbI llohiilor 1'nrti ■ 1 11 la a III 
nnd JErcn.lo ri>.-. BrooklMi. York. 



tUFOLAft MECHANICS ADVERTISING SECTION 



25 A 




■‘SCIlT^MRIt Milflplliw, ,r AlllMint, Hjiiks 
|dfi M S? -I IMiJmi-I. l'ci:y anil -ifoil-r ■! i . i 

*ml_ Manh. -all y Lila. „ 

I fl.iliK 1 .ill i Ail IVeufcli EcuwJn? colon 

Iil hie. uuhn|en«rr. Clc. ifrta booUEt «- 
I'litni. Alhnniqn IjlHirpiurJfci, liui li r 

Allimhr*. i.Hlir. 

EIHBHECAL KcoeeE rumlahea mmufartiiT- 
Ide funim'ipa ty| |h i imiiiluLt ii nrlijih: ULrtr- 
ll'llu. ItOjEbtdf ImJIrldWlS IfMrf. ^hiirpm 
n . 1 -iinnlitfi, li'i. YjZ.Eti -.'ilr:i, I7J I LtkopdElA, 

i'lliebC O. .. 

PCir-L'i.! BN StiahlnoL, all Irpn. Imw ■!• 
prjrw, SnrLlii(|, Ci),„ 21 ST JEp.rilbnfi, Dta- 
Molncj. Iowl. 

MANl.iFAC’f'CBR — Soil Tour 0«.Ti liprfr- 
UKIV, i:cr j Jif : . , c-lEjdles. SHEipi. lierfUIOEi, Old. 

J'oep iKHftlrt. Yruwai J.-EiMraLoilfi. 1LSE] 
SVjIi^ ltd , 

aUATKCJFL CltltMlIti: flfcli Viiur 'iimK. 

ivrSib EcUlii'i BfrriESi FWlLfl-L, n onth-liEf. 

Y^h. 



KAHN tp la tEO TTrehtr ar mur# Enwlnj 
piusli rural' In lump ivlluf or PbciL Lllii!- 
Irtliil lllieUK ftPE. AlP'Tlr.m iliiphnniiii In ■ 
.Uu'trlw. I -i d - IjmpL I j] . r n rfuii[p. E Jail. 

FA ElSEHfl— Bakcri— 1 tuEU 'Ainu Sni4 Ilnur 
Fill) a<ir mill J, iVrllr ] Jum.IeIi Mill-. l-iTi 
]LtLiI a™., I'LiiCLnillIL U. 

CKEMISTII'C 

i li KM I ' r. ArU dtaralJonr ouUlta. *1 nfid 
up; JltfiLlinsr wilfll. ti.-iO; huh iP'iiraating 
Hi fl.Au l-.a ;..-r Miir::l 1 j!.-J"‘:»jl; S#C : .'ip- 
pllei ud n lllL;, lowwt rrVFf. CjIhIl'iC 
ireo IV mp c,i 1 2 1 W ar:. X t-t r lark. 

FlIEfEI ' VEnlrllouuBM'u is la, uammi 
Tfllm, ■iImiIHl,; dig ji evt t’Lmra cnii-MK. 
17 nr Lain Se for ’Mill"* baLli. IkwelJf. F-jOIS 
liEtnird. Chdran u. _____ __ 

CllKMirAL ['iFBIlUntit'l AllllyLlfl.1 .OTTb 
| r*. F^i'uhl KtLIBtiL Fnccessci UETEVEfM. 
Vdtnli ’■■•'ur PEPUIam. ti ThiklJ Co-. ll't.h- 

lr-ilull. TS-. C. 



ll» FEl.KrT FnrmuUs, Hth annSnniET 
nirrr. lift mbterJoJa (nr Mc4llll.lt* wo tip 
I IT. DO-. Yoliulblo itlllne uiioini. all rrrel 
SI amp hrln.1' anmsln.- rtf#!: JftlEiT. CIihn- 
! ■ I ■ iiTDUBF. Tumna T&Hi 

I .'i Ii L I'nur r. iiEmlIUOOi. Kn.plin ugo.fll 4 
j.viii 7 ^j| 0 1 1 1 r I :;rLLclHi. -iiu-p! nEniEi. Wh 

liirii.h bi. 4 -i vi.I'iLyii:. VuLulIId hoah trr' 

Ti lE imi3.l dilL'nlllir ].jliurii.Lai SOJ, - - ' 11 '' i . 

Ilr-Tbil. ItSrliMiniuL I'a. 

L l.l . 4 1 1 l.l JlthMKVTlC.aiLIMl Flapmutii. Tflll 
you lii/.v ia uiokE. a -J sulL olni'iat mrylhtnE 
irp^Ef | hip lunl ppml[i<i r ipiieILi ri r bncL- 
EEMEXS laSUlLani. UntLETT ■■lllllluup ImriT- 

*Kijt, i-iKLr,r. ilicifLns; il'lin OlEflnlQg: prcpl- 
jaclmi. «E|.rprL|, hq | T iirE-plxllJllLE, lC±J, 
i. Iii iii|j. kinbrr poljili ml rr=-rr, HrEumrs. 

pi: I ■ :.r - , Lypruc-ICIT rLlilHU, MElMn. pipET. 
■■ . '] Iiisr nc'M'Jin. ISipil'l kip anil Siunil:pili 
■-f allur -proflljilt i p i ||.||.\ SreJ nn micas'. 
Jipe irrltr L in- -i a: 'or 'Jlrnlcr'a EPIb C*n- 
mrr HimS <( FYiriontfl4- r ' F»5' pod Kim pprt- 

upi I M. POT'illir ^rri- i-.lr-: prrq.H, (W 
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v.m il uFHin . I Sant- A-il. rhhtgfc. 

:;»lt PilfiFCT fclijnc pevt — SP-ln-1'- 
Sltrhar ■. If nail. BcH.114 3-lf, dpi you 
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I'lililUiEnc Cm r HE Eoip Ii*., INde, E|, Stw 
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I.K.lIt^ Till ccllArlli:M Luiln*ll. (Todil Ln- 

svilli auhh JlWlUfi SnOstuiLI opq LuiikliL, 

"HLIlLPll CollflftbnE" Trtf. ™i«- 
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A ■ I UN7S. lJr.ni blv kcemv -nlilAE pur 
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Ijlhfd bT I'ETiUlnE M tllljllli:;. Till. TrrllP- 

lili- kiity-E kpkilUk rpL nidi rurnSiliH !■ : _ i.lrs-: ■■ 
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I7MA 1V Tmiik. flkfjji. 

ItK i-Li.lTM SfEkijy WPra.- 1 -ff iiSmi r 1 . ■ e i i t-.- 4 p 
NU tatm, 4 |ii-.i:.:.. fnrki, ii-:. r i.Lia pynrt- d-ll- 
T-tr. U-Kn-Plit? pailsh. Jl. (f tuner ratlin. 
-•mi l.,i ji ■: li-.-. Auuii iruiUrL 

I Aj t'-liira-rJkL* CHTiDmjL PliLlndrl- 

Jdi |j. 

M.Lkh-Kfll ynur unrn p-raduEVd-. runnuld 
rjEaliiK li i M . "JC.rlnini, 1 r'kirknil^v, 

llLLwJl . 

.Afi HSiTH- Pnr IE ■■ ■■ I Irk : t'nwiifcuiT liiml- 
Him. Apiimrrd Unnd Huuirkcf|iLnE. I'i'frv- 

tTiily ^ i imUImi j- b' lnu i.|||:im I imal ■ H.mi| In 
ft * ll tiulur VMfsti. J.yLH Ha Tr*y, GliS- 

ra^TK_ 

to V RThlLI (H ' ^ E.illUliL: ^nlilvfS. If|iijrj. 

Tff li I. TPfud. rlui*. irM- Ait Iime. 'Vi,|r|w|- j 
arllL-r. I'ldB- nrnnt. JSUi«™r r Id LTl'il IE 4 . 

T 3 PU Tarli. ("hlrj un. 

TEH" Am ttli.IfiI l.n jp p I ! 1 1 r n. : rr i ■ n nL 

Irurnt. t'rulltkDIf 1'iiilnfn nldtlnu Lulniiurti. 

tlblUYVIH. EEE-. WElEf fl^Lukln, id LI Err. 123, 

Mirhib. lh d . | . 

P 0 L 1 IFT Tnllihlnr rL^Eh ifintrr» tunlkli 
rmm nil nivlili vrlEhmiE :be run of llquidr, 

|l...rr Ml L 4 IM iIl-i tkuf I|tllL 4 .4 FI : ! .. 4 - 1 la llkll 

"hul- mkfa,'" fktFlh ; nmal? I™ 
rijln a- Lis, In:., ki ildLnli^n Ki., ItiAAnik 

ILEMMghlllFUl F. 

1 GENT 9 : Sifmplrj nRinr-r un purkrt-bn 
prukrtEad. Kr.mi'lv ■■In:’ k v.hi:. yun: name, 
:i !!:■■■ 4 , 3jC. ^Limiilpi iimLIIL], FiiiIiIfiii 
Ellflkl. dltffc-hAE. r. J ’ i plULn. Hill iirjL 
Cm.. ddH [Hy j a'g Rl,. I trmklyn. H. T. 

nXNL'iyii (Inhl Iniic-pj rnr yLnrr TrlAilipya. 
r-klily Kiuljird, IVay ninEtkfE, I.Nitnl ylTfr 
in CfllE-rto Utnn. to-.liH.li- LrLLcr Ok., 
d.lll.R Nniih CLirb. H JiI -f.-i. 



WORK At h:.:!u, iiitj ]iui.]pr:4fl ; jnji unll. 
J!t=v_ I ' r, i PTO^Iun^JlkJi, . 

FAST tonlL iflltr — Pric ikmpLE. F'lant 
1 'I r. iiLiT-i rurnSiliKkil, Hr#irncM>. IVfit 

jjrn 1 _i^ll Anulll. .Cllir. t m 

flLdlTTAEIlIi: llnmi hljklpfll, bFilltl- 
milf. An rnnijitorf. toajuniid PuhlLhiii, 
] r -kd :l lE rmilmiT. SfiF Turk. 

KKW iM^tTHT, WkEhn rlKhfi nllhnif- 
Epi/toac. HVI: IrlrrLnd EE-lltr. Gepji nptiic-r. 
^ukndid rrtfLi Si-spIp Ce«. Mojed. -Sdl&F 

Ircli u t E'nrk. ChlrtiEj. 

i'RKH "OMlilEt nr mE«y mikLnc nnpnT> 

fPAltdf h, 111 Htrf liltkd, ^-klnal li.Liiri, mijnpy 
ifjp Ipe irrrFti *=<;l nlbtr Tkluklilf InEnrmi- 
I Ian. yen* rf-iul:-: ptdiJILnc nr nuLflEi. Klu* 
fn.. Slf flymnl 3 e.. Smu Tork- 

j":4 1 r M-n p-nilurii. Emplry nnrnl? 
J.'iurdfir. f jM| It : PEEtokd. -ail, 1 l E : .1 1 El. W* 
fufTlIlh nmrjrlhlrr YllwildE bO-.ik fCft. 
SatJnnLl Fi i--ni I in [.iiircjti-ri fi. IfJdW 

Li~na l. lllf^p'^nJ. Tk 

AOFHTH—ttfwr lEibmlnnl lAk4pn«i 
tn::ni FTrrj, pin i 'n nlalr pm. FlSl PP|r? 
Hlln; Me pepIIe. dEmkinl Ihr-Kijbnp rrp.F- 

whEra Px.-|iie|tfi tfirllPIT nFEEfil. Knmplf 

Trcf. ]]. to, aril Cumpeny. TrEUimn l!ldE. r 

Sfit Ynrfc . y. T . 

IfA S" ]n LI Mi EUYVS in plkLa a trill pirL| r 
Tfilarlinrii liFlhfmio JIxL-nrp. r. Iln.d? 1 ! J 

F.ilTTir+. fliLn'It-llH-r; Pv mb iPEEhnd. No 
ci-phaL « EipirLtriLiS EHiuLrcd. RLrnpk pLu 

r ini.iiiir.ai-!’- rl up at hjmip FLarLi jmu In lilp 
TTxanrr-inkklTiE buslnt-M. (kalllt flimkliE'! 
Feci- pkrLLonkn jed cfnnra. Ortn J3 ci.f1 

, a f?m-^_ ii ^ 

1GRN7R RhatykliEra mahlnr ttfj+IuJ. 1 ttI'K. 

niir line- nr UtEhen et rdnltlf-. dnninifd In 

nil hiiPVfd 1 E I [ i>p rn| :ii;j piF'.lbiln. W r| if dn- 

.Iny fnr P. Fimr Cv. SEJ 

Ilr&i'lvr.jT. Nt-r York. 

BIG to:i:i,-y El.iL aHli-4. ETEFf uns^t- 

Iniyi |p|d IpIIJpIt r :-T |||,J pnlii A'nil r.-i|rrp 
EL. '4: makd 11. Jj. Tin n r - 1 l- r a IlI lv (-i-y 
"i : 1 1 ' ■ TnE |mr 1 1 mil Ft fikI Erda Hin-plkh. 

Anfrlrin Jlpntroua Cn.. DcpE, -Id. EifI 
rii mp -jm. S J 

AGflNTSi— O^Pflrtur.irT k- mnhn n-'infv- 
E>int ciunjlnlni; HI Lucft-iiruE liuiiiit-to plaiid; 
hank ur il'to-r, x-rinL E r En-> ini rinliii I nrj 

I'Hiklet. LMro Cn.. U1 L Grand at.. Knr 

T; i k 

BOlEETHiyD Thu liruMEM, kEd wuil. a 
■ 1 |jn ■- : I fPkranua I a:np ■■!■.:■■-■ kml I M||F ||| 
fcLnc. Fd> rp'i-PEESLkn. LM'k- nrubL. Nn 
IJtkniEi nnudikd. riiSinn C. Iki P.'d'J. f?ip 
MfEn . fur Ik. _ 

FF3-i. 5 A-n'i ncfkn-fjT — 'rnnUtadWl peplkj- 
?l'iun. A si -i M. " U Ki;E 3dih, N, T, 



n P AYulE]>T<} En-nrtk— lPMEEt ynuruLTE 
Lii-tLi ruinlihed. xdO-Pt |irntlLil Whsrl- 

rvlml -:niy ■ nixkiTH ! liupri Imi Fr» p[- 
Pt. Tilt lid- tor nuru i.rl ::L Losspiq, Ij'i- 
ULiaipaUa. l ead. 

TIIK Ifuilm'dd -CiuL-PE — k beak Ibiit II lid. i 

llClill iLE- IWCd Lp L'. C- j- Jl j n in . ! ' r m Lf ii ii 

jEMikruptn-. Iki'-lr. IMpkkefpLn^. EL-rahnr, 

1 1 1 . . 1 1 ■« I toiplE-jeri CltdnflP|h.lr-, nipirnrlt. 

i "iiju-vl ciil s. L'aniUTkllan. Lkrdt. EEpiIiamJ and 
Wir»-, IniUEkncf, J. liviMii, l-pa4H, L(U?n, 

Npki. I'artnc-rdlrln. S'jLHit. Si la. ShL|'pLn£. 
Trj'IvmarH. Tun-. to'lLI Wi Iphti aitd imi- 
-rr-. jiijilpf 43 irp 3 Lr-iil FprmE and niiiij 
ocher diubjkafk. WrdEa (:■- -"TJlia iiiL-4| fie !■!■' 

7' iv [aiitMikn tK.jp plrij rsia rank xoctkEP 
IMbEII liOCto If -i. l II I : nl PriiiUlaF '■ [ r i-J i ■ M . I ■' 4 

Prfti, Jpya'n JiJTf auu El, UikieJv H-i Ch3- 

DMA. 



H|SH-CffAE)E ULEFMEN WANTED 



IlON'T Da a Ji-'m liunier-- jlm. Jinlr n-Frt. 
Iiiulnrvs nn r-.r rkrl.UI : na linr-i llmu. n:- 
lay -alEi r Llp-ayi yemr Enan E«f: Immlmli 

iiQPUf RT.iJO# inndiL Pklti rnr afire hit; 
VO IU| plv llQftl, lm -I-f-il-tmE nn ■■rr-aiE. Mimr 
Inna tipi a 4 1 ILiptj |*lltna tAPrrktn™ un- 
MiyfM-anrr crph hsT-.l opportunity in mn 
pkkltnt, illfEIIIACil ]iPtiAljbJn liiip.ln?i| Eurkril 
!■ y tLT.fPU.4PU TTurld-ulda InrfuFlrr: E« ram’ 
plrtn 1/ Pinni I lull Haiti' IV, T. iLav. Il l Jh ajqy, 
A-ll-PPW., Fr-'i inirl. 111. 



11 .B TO- S2 5 Pklly; blEpCtC i 0 l 3 Ln K linn «E 
iaan r J fIIILI. M-: ii ■ Iir- ■ III liny qv-dll 1 pp 4 , 

Ania^lm Talppi it til. -II. 4L-L.jp. ILP.Ij. 
r.i.'JI Also TLl-i-Mtd. aUiberi- anpEPltd. 
and Ivivr |ti lEb. 1LI-H 1 unn-- l-iikn pf-M 
In idtkTKEL LIBcnl banuk. Tri( onLllt. 
Si ate lei and ir-IM es Mr lama. "1hx ,p 
F^-Ept. Inr.. l^imL £1. Stlf Sjiralli SrnuLd- 
S ME Art. . - 1 ■ a i . I . 



RiIfFR-IERN: ErnrsVyir huyi busEnadJi 

flotlunETi : bljlirpt ii"i»I1t tu ua Ihatiiand. 
hjnL-k dalltary. 1" r i tnin. Free tuti. "y- 

-irrli-r.rMi:: 1 ■ r.4ir-. k-.--:i|i|:i Errn. WMLviU, 

Ih'liE. -Jj. HI-:- illL.lL-r. fhlrnKEo 

PUNTIIDDA Rl> Snl Mihen- Moot elgantk 
Unn n« hkl*rttL Vpinllnpr lurhlnti- — f- 11 
kl.-Jt. jraSra lilpli lj E'id.-IP un jfI^eIo »Se-r. 

I!r>;ii:it i -linn 144 Iiiim iLpaiiLtEiil -iilnrpi!. ■■ J -- 
j Imj Erre. r.LiiL SJf(. r Dapt. 111 . 2 D 1 LV. 

I -Fla. i'll Pape 



Til IJ ] !- 1 1 - k with fbd kle'c: Ikit Imi 

EftufIei. tall gfiiulnn LcpaL LlaMEiUTik irLiit 
i rleti. erire Prliki. iiacr tirltju. OTEatly 
r-pilm i-il alltjeilTk lif iri-n Vin- atanp CPi ■ 
IJel'L. a dPJ. ^]n Fr a nrlirn. ^i tor. 

flALFailEN-ltollTltlElVTOILa. V«l lUEn 
l|Tf 7 -idrh ; t'lmranlPHil l*.l.1pk mllpt. ]En- 
palT.i blreyautd pun- inintlr Hrik rkEkiar. 
l:. 4 iLFilpm, e in- ihopi. fialiiiiian'a inflt 

]r--an- t'P tn Illlll-rit 1 43 qValatd. Elly 1 H 1 IL- 
IT. El'IlULrf IfEEPPIT KtOntmT iLUPUff. 
P7H El arkliaFill . TFalEnli. Oh5n. 

^r^SlTFN-T’iTRTTtTIir'TilTtR: — lutmlJt 
IPuuri Inr bndllphti. toan't rint. l'rsnr- 
1 IEy ipur ny. Bfii#r IEpIie In rala — rue j lar* 
from eehfr card. IVnrtTctE Epe. Pralfit itml 
lirrpfc-L nlhari — Frllkia rya rtraili. 1:1 Ip r- i'- r - 
It’ -n-iiir tDdiY. ISrUnktr Sijpciy Co--, lncrj- 
P:ll-.lii:rLli Pa. 

FNT^V-LTf lAiiSlInfi Ehr mJrtmpn Ln- dkih-v 
nnitraLc and doll. Nernn KIcvirLe BLdza.. 
f. Illvpr fdL., Tmy. M. T. 

3 L[rp Frnnu. Sail BmnslM llnuld mctnL 
Hi Lih, Hiblnu uai, Linl all pu.rpH< deaiurr, 
llbfulk. fikiiraf. uuLldlnrii thwhw. haqu. 
cLo.. eiD't rtdkt I hem. KirenLloniL rn-Eiti. 
T‘r:^i'--| p 1 1 L r-rr 1 1 n IT , Frrf pa III [:■ I nr TrUltUI 

Cocpa., 31DE uabkili. cniraeiF. 

ILEiAND Ni-W i.r! ,l, -4- Ln-. liiLImm ! Cli-aL Et-r 

, -Eiu UaLI j. Iltfrv jibra -prauif L. Tou railrat 
I I literal -FiEJBLlaplnri aiary I [Til rr . Pfa ilplImEF 
toither. Y-|jr. 1 ; >=uPFrlpr. Chli- iHo. 

NTS N - TA HT I F HA JlL F., 'iVliiilMn- -i:n Eat- 
tm. ibnyr caEli Any 1 I 11 ' I PUP’S profit- 
I'-.n 11 n l . . ml ■' jiiEimiilt. 1 ILrnnl lEjl ■ a ■■■ |i I ii- 
eaar. f^cit ntalopue. ELaranl 'McnkSnc nFtr. 
Allii ItiqF IVnrki. 7D1S lfal-:lpil, Ibth-j^n. 

El EPOMK [ndvpemlFflr. Own ynuF b'eto- 

111 - 4 ; pi;Hr|nr. niir---r.4iT|. - I'lll-.r till, >11111 

a tf 3 1 1 [-ill j I dckdli. tE4 areldonL. 1"*- aMk 
pmkly Fn-iiallEI — J-LP j-Uirly. fFita-r mmiLi 
proptrllnnilf. Gcinnifttl Flcnriv rfney-al 1 d- 
4-MjC. t;"--} PM : I r | - ■ 1 4 L 1 -.- ■ I In ■ m inn- ilabin- 
ihi --I. rptiMriPl inillrj. 1 III- A J^fraritl 

iniig.. -SaiTLTk. j. 



IT To ?|K iJilU ph’j i.Efintr.vlrillpjr nmr.i- 
Lpd EEinilv- ill T'K)1 1DI Udei. E'ulld pJIEJ- 
ET»'ts r efliIL iLumpd; iiFki UP Irurhs. Inn. 
Lot*, wajuapi: lEha LuEliLInp-a: udirrliai raHeci ; 
splka* vrlEi; mahpc etdrr rrt*a; rlandr rim 
EiAt: ILF. LLPk. liULIi. puilk-i Ml: . II lull 
inrA-pr FTjTrih Nrrji- . TbaiiL. IS. Itli-ijindfld, 
bdkaa. 
















POPULAR MECHANICS ADVERTISING SECTION 



27 A 



RAT..FRMEM ! ,1 UTtllTK mu Kr|nri halt 
r.i. ■ | ■■!■ I i il I y H tVcnihirful saLISniS | ! I ill n> Ea 

1 1 - In ili-^l i. E'E-nninctM f DTintn! lira. If !rt(i 
M.IIIL fH"P t mu rub Yrrtk- Bu* IA56. CcJjr 

Builds. [ pira. 

^ILKW-lirTnOTSIi tirrciE dJlTri:-l Mol 
lUifnKjr. IflWTCL Insert Err™*- FjiLlm-I'.-I, 
KAr*EE-s, nipmCLn, dluuLch/Lina. mefhanbei, 
EtdlA cuneri Uiu. Kn mnc^Ll-il^t JJILIl-.i. 
r.L.i:i winihhin im ihLiiLT. i mt«a. 

ama-gemc] nuto-nik l^icd~ Kir^r^uu 

$:i Ln fill itpy, Mu 1 3 1 l leh L i m r 1 1 [ . SYTlIA -flack. 
Vr~ 'X- 3 Inlir Cp., I htnt- fr r M» imili>i, Tk nn. 

ASISSi^S LlflUld Bfjjilw lUrld tic liL tfr 
uUEalk, LrALhtf, IUd, HttHT, *tt. SB k»1. 
icld, ikjll. dUft* Timi.L »!> ifiitut iJil'iiiE 
Cd. . l ial 3 S S. A. D riplua- UtiM. 

iTiUi'l IMa i«Me>iiJla> Tfnr jfm 

:LTr kr|ilftiCii1 IfM j'ii.1 luml minuEAClBTfr. 

Write Bu-.hr Ian Mfk, Co, SS5 BijttJiiril hl., 

Tln^lcti. lliu. 

RABklHMIiM : — I'rlnl Igi ilkn imuhcd. I 

1: 1 1-- 1 n i H T||[n.rrfrj |2. kY CliiHH*rtil| L=a Mj 

aii'L ItlaxEE-ra ! L . Llhu-iiml. l'uLj Ik p. Mew 

-el line plan-, milt cuanmtJtlHTi TYmniiL aB- 
IItctj' OiiLllt Traa. Jjeadcr iicnnDaijiv 

/■C-UL^ ftp HtnmLItm, dikiucp- 

lliriLlj Till i. tiuiLlnv.-, tC yj-t du-iL. |.uL 
r-T flilL [Imp. iMILujc nil Mnal lv hpim-fi i-iii.i- 
lin£ilJu ilnvill::!.-. Quality nrAduetL '■ L |[fi 

loin fur htirllorr jr-i uictJhjtin. TtailC 
WclJ. I n: .. E-L. SJ Ir-TiiD paHs. AL Izzi. 

WACETKD flitdamcxi b.‘ brand new plIpiiL 

r.1 luir :-rl.T nun-ncanpuLltlTn iiraaVa'll tlfil 
ullulO-ilL (J rMjlL 'Hi AJeld CUELDkny., I 
Jfart* HIil - ii. f lwn 

.-i! 1,1, :: ni i ■ r !. ■■ >■:■■■ r-: ■ li:.n:---i- 

in. Sap. lEphtE-rsi, rannr bliilEi, 3 , 45-1 rid, 
lirtdMl cum, -rlirwInK iLB/itlrw, as|he*.lv* Eapn, 

| lit I :: Jl , EUCdtErfMfCn, pilUSjllDE tldthl. Slide 

li«*. rnirur rtimn. A-Llncl Be (Uartur-a 
CdtaJdtf Hit SuparbB Cln. r H-JU3, IklLLL- 

mnrp . Aid , 

FJM'AMfE^r. Indi-panilnAm -anil hiirurop frq- 

llfu :: icueli LPBflinlp met in- :ea;‘.n»! rcp-rat 
enr: ini a-dcfin wlEluniE i : 1 L I bl£fcl. I;.-- Imi> I- 
iii -s dc.m1i Tkh Uy the ihort. jIijn. 
lull pnif-ppp I 11113 I Him bi|y HA iLyliL. lMM-'p 
LaLIIj] yir :,- l OnninppirpaJIJi CP., SUE a. 

iMurhiim .. Cli IPjiiA. 

IllL.SMIh MuiP jqu±r±nLrAil LuiEiirm fcrpllil^iil! 
TiIjn h r plkUpp itilloru. SpkpIpe :pui- 
I rjy 1 111 EpumkEA. rlalEy- a cliiLnlziil 1 . 
J-;jr KlJsnp puLllt Ieh, -ErlmuL^dn. Iim., 

J:in ILitl-ii-ttliiiI. CliIrtiiLL 

Wl IM1 1 Rli Ptri. I~l | : | : 1 1 r 1 1 1 1 1 i I y $ I ' j p i^iy 

«n Pb rirnrd. Et EiiKElifArTiHiiitn. You 

. ir lEnrL al nner. Hli.iii.iiy llir lalr-l Ihlr.r 
■pal. arif rodfc. l I<hi md Ikhtib pr-ji rri |nn il 
etiL A i Eii L [A dO. Mai lii-urtMA but i:za- 

3 14ri r H 3 I tn Si I' : IIP pr.Lnr- I or he- 

flllAALLl llL-Jll:. Si"]. Il ;«[ ITEEk jf ,lL:k -J 
kniuniil. ,iiL-lr*iiB SEkLlpiikl Ajil 8 <k|bu-, 

Bnnnearin. m. „ __ 

-H-kr.L i'lnrlii'oiTri] dtrcBf tn ;IeaI Ere tram 
iiAHd'i Ipjdln? punrfihMid IdtEory. WM*-- 
■ itp jirJi u-i, riMiriiiiiiM : ■ f -^.1 L -, . .IsLk iaii||p|||- 
slm. Bifri! hit Enp. .ElbcLLcfti Ui„ LLUf 

Jn-kna. nil r uEP. 

EUlLEHUtS'— Faup (]£.« iiln tn [-.nrm 
deE [ppb l-lt. M dillv. fyirrrj inlro-i. EiE. 
tap". SHAMES FhMkEfl Jirr- CIiIeafd. II], 

hxi 1 i:sui: mc ld ej]«emm. vmndprrui np 
■porlunLEr ipMIm EuH IIm iTMrn(. ind hi;,p|tli 
puNrlij. HaIL hit. LLbEnL roir.iAl trlcns 
Tn i-T.I j ■ /•-Hir-yr:ir--z' :l IaPlI n ■ S-, r i iiii|i:ii> 

"."Tile IPr idptIiI nflir. Inler-^lii.t UujI- 
jirJi Mth'i .livluillt Cn. r Dtpt. IS, Ddl 

llii-ini’i. I rr.-. j 



ar,T,L Ei-trli^lLp mnblnatiiW IWnlUlE 

tliLrl. Pn.lH 1-1 r.n -l.tT*r,p, p„hiiv,EmEah (1 AA 
-IEa.) Duili-lp-makauEU IIeh, iimUIL 1 1 

M-Enilii, 1 >ei::. Jf-J, LIUS (Iti-jiip Maft 

Yu rt. 

Ps.\T,Rs^rt^J, R#uf»n)ALljij nnlknnt mi'n- 
r-irturyr ttillne ilrtatj. «hrpkE pa hmeln. 

[lu:Lli:n r E U4 L3 .ee r tn Lh , rl 1 1 1 1 p, liuppu. IrllipTIl 
■ "iiii.m- Inn 1 . 1 1 1 1 L TlCkp: Cp., 13 V«I[EJ 

BtrMt. Ifwr YcrtL 

U] vu I p LpILTu Uarkly, KIKi.nAU 

liinniiliejn] Firm Limpy nrp -. n I Tl 5 iLTEei' 
"|it 4 pljr ^pjikhi SLtrLLflE. Hi&a, JJifl 

JliTEn ™ Ail. Ch iracfl. 

SBIrV SpkIjEIt — S tlLl utrj liUilnHli and 
TiEufiiiluhtl man. Fumr ltd dills' r-iv 

ritm prt^klT. Fpjrtr rlfliTrf JIS3J ■■■ LiiriA 
A', re: : 1 1 . il'rEli, F. H Ann,E 7 pnu B I'rtsL- 

dpnE. P rpt- PNT. Mq hllt. d l>. 

IKir 'Mivhpnip — Pr.mnui linrarr nr 1 sol- 

UPIBI rn nvi I'.E bULIdlll^ uf A' e-ryl Id ii|: 3 
lny inlulit ttkaE -In mikr. A tHun In 

ptrn - :: I'inil SytdhATl. ■■ L 1 1 3 1! h miiTi 3 II A# 
-■I: rt'i --mi *rllf1rs. Fjih. tgSuiiip 1PP naEPE. 

CuSly LILutLraUd. ( Vich. Fslu P nil ^ 
ibE "f i tpIi — IT.W 1 , r, • 1 r* ? I I u|Mn r vrc-lL 1 
'■r prkp nr C.O.D. AnyodtEL- In tlm y. R. a 
Pnpnltr , M«|lR^i^^ I'jiestv UtNIU EUJ. Jj. 

Ij-'d j rlo at.. CbjEAglL 



»EUP W*,kiTfD 



1MT l!ATl-Cf ATO I LB lE E-J || ua feml eLpIeii au- 
I'T'lLf'ljL'J. ^PlUl i-‘- fur Il't.llK j’- jl L 'llilE 
Eiifinnirini k flL'n'.inh VorKlUp LBxtty 

£i|ilr., iUlMmuifctflj WlminiirL ^ 

ilK?f tv-irti ctri windeil Mr (ai i^:l puifdA 

IviEuh. Mu- lI |,u r L L11I.U .1 1 [ LII 1 1 -1 K ■ lea |my 

TTpntlj up, IhiT Ur-ilrj lmmodEtMlT. 
YlTlLn .llbtll Mil La, Eautp lE K r,, l.lTJt Mi.m- 
=mnl li. Clnr-Inpil |, 

tjAJi.fi T^hM (Ur lintlHfllw. LiiSErti. E*a 
J iJni’ili 1 IllspjBy Aik rrLlii-.ihiiit on e-.i^m ] J\, 

1jVAM"J>!T> V AEtArF 1 1 tiu rnE r-i L t a n , Thlr j| 

yra:r nniHflunlli. M'llleiikrck ± SIhIaiiiL 
lire, -c*. iw >]. mi EH., a aiiiin tth. 111 . 

AOCMTS — Maiea E4En lEb-J nllait r^Qiqr 

n)ll liyliil yiai :i pswtilr rmrat Uiji-Ieksj. a«nd. 
L.,.'iv ;,jr pqilifL-ilH (rial luiQL TIia tk-< 
CinnviHj, iuf -‘Mil- 1 a TtMr,, I tra -htitrr. N. T. 

Bl’ST fluqhi fat St. For-Burir IE. S La 
E'-. OuL UlLrf licit JtlpEES. Vuj havt llglll cO 
b* nad; ^Uraliam LJnrqln (Tin I'euJeIa 
j'-.-irs 1 bf SainlllUT*, IMuOIrl I r TTplln-k. 

Tlunrjf Lin.' Blrliili liy llaphrlt. Nirahun dy 
[.■III" l(T, M : i'E C'.-nETll Cl till hy IV'-jmlira r=l. 
EKaaltrua nt Lirjini; 1 hj Sums, YPEI-noinL 
JcJiirpEy iTPunl thB Wurld liy FeabaK. Jteyal 
]|-i:.il L 11 Ilonijni-u hy llntl -iirlun I'nslMlIi 

unun rfrrl-pi ur urLer pr L'.O.M iiv m.i.l nny- 
■ ■ In-re In tr. a. 3 1 >1 1 1 1 1 1 j; MrAhtAli'H Jum, 

Ilinr:: HU], JW K CktBrJu S(.. CtlJEtH". 



EOUCATKlUAt AND i N ST ItEI C;T I &E4 



1J. S. ^EncrnmEPt ituidr futun Jobs. Slirt 
flU-tllTS riiAmli. Uan^mBun, IH m SP. 
jihATt hAuri. CiEaun ddur-atturt muillr -, T 
FkiPtlU. Jlur-E ri L-lFje- DTinE«EMI>. 3S 1 up'.-Jimi 
f-.'E. FnlL pnrtinilin and || >1 dehLlIehii fr«E7. 
tVridp cmlay m. SraidiJEii IniLLiAta, OA01- 
>1'i, I u hr 1 1 1 » 1 T s". T. 

" TjEARM" ]triip.:l-|iL'i'i IvlUrllip I lit:! T’liKl^hT 
r.iuiLdl jn,]. mirktncl. I'rjnlrr outllr uinl 
minpluLaa I jiaLrnrLkaix. SI. FLnlEh. HUS Ilfc- 

sflhurel. TM cdit Wit 

CYI.ELK-'TALX Yaur stay ea pnpuIjrJLy. 
A. dlcnrfi il yniT Irtt IT ynu ktrn h,,„ Id 
crturiilD Erlnh 1 Ekr iimpir nlrruKi. L-ltLId 
trllaLlr aliJIlEy nnaila,!. J 'fTpw Lp ClEIlk 
TatlE 1 ' 1 tlLll. Elhat (d IIS iiJ khaL 1-3 draw. 
FELdEtHly UlUKHECd. htilEE InAAEy flTlltf 

Uhtlk Salk;, lujt DrEtE-r «n a pu'lil. I'nv 
rnilmui 31 (■> Mill pnaliTf TTlm (}p||tctue 1. 

I '111,111. it MreliAhirl Prti:-., ]P:ni. flllj, illd 
E. ■ Ota 1 tin PL , nhlcacA, 111. 

u. a.'OOVE||MMi:NT JwltUm. fLmn" 
SJpnn amt u|. a T'.-jt. Let aut eipm irarnnyr 
rr.vrrrimFnt r-Tnnianrr; invparp jmi Inr a in>- 

rllluii ii, eIia rj II ,','j i' niaEI seerhse. tueaI he- 

T Ip U. hh| nlTh p, rnatErzIx pml iillmr linnrtipa, 

sYtIM Pidfly r-yr rrw iinttic-i. l>ep(. i. 1'je- 

ipren i i Bet g gdj EjjftiM ta r. M. T . 

MECHAKHr.i.], ICudfLl. haa ii'nl AAcal. 
pTUITUnr It- PkrAfcllar irtLh thu "nni|lun|drgl 

tlmrf' diesIieeiI ar tnUhluE the phdj-ldluEy at 

I In lllllnan lnp]f. Fupdlar Mt li.nilr, uai -jc- 
Lulnppit Blnlli-r irrnnlH ttwiiImIh In |hp &p- 

rlianSral Orld. YloLcIi nr'.v tajeTf Are Wrlaltr 
■■ SVh Ie-Iit: mr ■ A I ;, I:. 11 1 ■ RprIih", llrfap f-:nPT 
"Eutuiii ,r end tfixtern E’eiiaacit IjAcekiia- 
(■k*. £ibft nit- [tarty gfaiun anil tha name 
fLTMt ]nii,L-jiMu ea fEUEknL; AinL dll i.'hp 
nnj - :E,rh:nm :il -y ini-llniaS Iklrr tl INI ppell. 
Elcd i-L-sinrl I i.nETrliErr Eif^n ECdtlnr ur he ho. 
lEapuhr jEatlAln Fhall, Rub 1 n Hill, iPd E, 

JhTlirla tihJraflD L, 

Ft]tN Bfi Epinr,,.' unklniT sLIi: irrerr. 
J-I27U at hpmE-. Uf* (EKh yna. turnlih caih- 
p]i*v htinlplHtU, AurEira l k ‘i:lu BiipcaEJnf 

fli i i.u'ii. . v ni . j u k 

If EW Fc-tlI— VP. n fuur— r;T5 InK-fc, x.irf. 
crartlrnt lEEHku jnat But. MLIS ESO«,' LEirSO tLra 
All. I ElUEiS AEA OEHIStCEArled. ul Earl] ta llfpk pi 
Di'rfcnn jill npharci, |:lj nrl im 1:- r.i,,| rEbdlr 

DpEtJLLDIU. l.l'-'Er 3 j PJ "ES. [llUfirttAll Fllt- 
Ll 1 . IklAa 33. OP. !t-nL [vat|i3bi| ani-TThtT* 
unun rt-*L-Jrt uf iiTlse nr I'.-n.U. nnywhero La 
I.-. EL A. FCpEllar AJfEhdllECI Ituaa, lleqin 
S_l>u. 2UU E!, tM:irlu_r?L„ IJl iLnakn. 

F|lR>: J,rmjntinE bM*. TaildArmy [Aiidhr 
1 it null. M. ruhmJilt H-.-ln.il nYnlilETicj, 
S[i-::i' dilk. Tl-iiii. 

ELTE Pr I ti" bu L 1 1 1 q — all tlBEluS 'Gblum - 

I'll’E kjdiyil, p|TP*l tl'jIldlnE. PIllUllAlrilla. 

BB]L[r Tfijijr etwa bwt. Sasa dnr Li isd 
hate Tun boEtSu. 9LiAbllT.nl initrjiijmi 
Ln TYc^iildr SMrhnnlir Mrk Hull 13Adk. JElit 
□ul. arc eAsr Id tot'yx. lii-try u;-e nf 
MALlt bdlt Cuitrrf. AELltoard, Lnlinuni, -p||- 
|pei »d hanii-arnpc-'lleiJ rrif(. In adctltlta 
OAlApkPc IftMETEiatlan etc ill phiaca nE hmE- 
l"i nuE'>'l hj fiopiT linii |ni tnrhuflrri. SFi 
Mtncd. Fully II InjEriEE'i I'aieiiiIJ npii: 

TPivIpL *1 S Iirbra, J:'I.E-j ir||l In Hnt C 0.&, 

nrwSifcr Ln l 1 . S I’ucilar Al e> !: in lira 

Pro, a, Baml HOT, 3flfl E, (Marin St,, ChL- 
S1BU. 



liECOirn A ’lEblMlpA AHf-Jlhlkt r?n- 

umrUeJ pddfcdaLiii t w«i.SpeFu[ wnHluBlsr 
feif 1 1 1 1 1 1 1 * j' - n i - 1 I r r_ EasSly intnll[Ad f.'t nialf 
Earn uldlr yrut tank. Efit. L0J-*. U'lLU kc 
UltALIS. .'llAEth-Jll I.l.n I "l .jpu Sf.-dOj, dS FLl> 
jdqulii lsi.sr-, Uiw- Si ylnea. la. 



ELFCTfllCl R E F RIC E RATIO N 



JJfJtV CbBbiulu nriiEC-ri-ilAA parta tlsd 

Tr:,;-. ]|. £ ] .- KauIiiloiLiiii Cu-- -d"! j s r r f 1 : '. 

AEM.. Janp j f CkLr, K. J. 

]d(]Yrbi HeiikLrj. LEAPT |iUR J AEinpE SPljT 
hi:. I (blc- twk -1 mine t lucpeittiiEU. Lei 
U bU PJKOJ AEA- ' j 1 V ' I l| jLh l::-lnrinr.M,,i| ni 
litJEir n-iitlsn -ur ill tslndj ran lie intilt ap-L 
ESI** drilF m l E-EEknSd. E'u]lu jlhluIrSELj, 
FriEB EJ.M. 1VLI] IASA III nul 1-J Llrr.tr 
aluc. Ham paiti|ir.- i uteoci riffCdiD'! cf srlut 
it G ft It. lEiT'-sktEEu In ir. 9. lYopular 
Mci^uohdi Phih. lL«r:- ftuS, StH? ii. cmlirld 
W|.. CT.lfl.EU. 



EHE1RT STBitllS 



PE.-CVT Bull Alt. i-Ailkj] suunr 0 1 t>LoLs, 

J.ry. Internal IcpjE Aponry, FIiii-Iiii lalI. 

!*-HII|Cf fskrlu? rC-Tlerd. EypEVSklErAA md 

iiiacli*Mil. JJe'E a 1 1 ' frtif, liiinb y * r-' lot. 

Ieivs r'-rn m. HarriiMra. Peek** 

MhHV”UOTlEt A tlir — 1-6'dl *Ensiii n^Arre — 
OfllDh-ld, ll|i td.Ja.lA, ImL 1 1,|. bnuf yuu 
Ari.d (nr lan||u, qll|ne DE ECbTlL SitW fUl* 
rentent r-lte IPs In tame taJAkotvc. 

peer. ICua all Lb J ILK ar.yl IieurL fnPprpi, 
PrJiu J2.!d. .‘EenL inxlpilir n- np rc«J|.t 
df prdEA ar El. (J. f], nnyuhi-ri- fu If. n. 
Pppiilav 'Mu-lianlri. Frusi, JhiuEi 301. 2u0 
V. (ICJEAElA H! , Chlinuu 



TYPE WftlT ER E AN Cl SO PFLirS 



JftMMft M 1 ■ - h 1 : 1 : 31*. tJb-pdEll IT SS Jift, 

Il prljilar $JJ :,B, ilnpllcrlur t'lU.dO. 

2 iltj-s idaf. Mnnrr hdrl: puaranLce. PcuIel, 
LUP MATlh USalln, H'Jikkrd, 



Pal I Ji'T I N Q. W ‘il 17 1 C RAP H I N Cl ANH 
HIM! OC RAPH INC, 



•laOP FilrVXIAM'Y ]3tTrtAr>® ril|d. 

All iirl nilsEk lor priias, ssamnlEi. Csanl- 

nrinr . EftrrtiMiburie. Vj. 

!» f-triTSKIIKAIia. J^ICClDACi. aLaie- 
lACKIl^ L‘LIJ.n_il 1 IjilAllvri; }1 mi Ufrli. Klnc 
e|ea-k. CnPb L'Ud lYlbtdrS, EI-XC Eli, Ljpin- 
LrEd ce. Mm. _ 

2DP MfHTPHR.Yria. lUU HlnLdDPK. dal lac 
Clip AT.iipji: 1‘rlrAcry. -Qieho ei,. lumt 

BCNbCtr.vh, J~otilctj-. ny k'lnii' erjiftiW 
Stas K. If iLh. Kuiu.ti. 

PMMTIMfl Jt.KE, TtHuiandr t*<t*rhcii,|j 
UnorldPUJ. Me. CjEllrik f*tsln«, prlnL rrt(iy 

LdalnlT 1 . SuLLirarLhin TiiirpT.ifri, Mew En^. 

]»H Phif Mcrth A'llnesan. Maia. 

Ilian nUATKESa Ctnli. Kifd. eaia, JI.Yii, 
JiESI I e b. FrCnbcf. M" 3 F>.u rLl i. P 3 . 

lap £WdRAYEI> Cyrfi. 2fe, Ttri nrinlF,: 

itaLhifiaiv. Tuft Usknll lYlalecy, lUn^uIjrc, 

IrYllanO; 

WllY Hu? firtiiLlnrF TTan-i etniEdiiln^ 

1 1 — I - . 1 : lutl»rJ I'rx"-'. nimc and aihln -ci, SS. 
tlsnMCTdiu ft. CnciTAtilniirl .im-ikt, Cla- 
MtHnal I. 



Cl TRfl.Pt — SiJ tnrhfi tain Jrgwlnra ami 
nhrtnj Joe Bet, Jdd iIj/ieli- Am, l.rnjne- 
i mii. Kr. 

23* FRlil 1 1 1 LETTRH rfEAlksT 1 SD Eeu 
idupss p-rlried Il.SU iiCsAcu liL IlnJyetaaL 

Frlnfna. Ba a fli Lr , i lltl iipan, 

^TATIOMRIIY T 1 r 1 1 1 L | -, t , rLlildfi, aIku- 
I.IE 3. ajinpl*!. BULlIK, lArav-lr.rf 1 : i |T.J ,.- ri. 

I '■uiiiiiitLi f Pi-AhE. Itrlayla Ollbd. 

li- 1 ElllXC? r.rl LcrJ:*uil i, pnrulnpcj:.. |,|||. 
Heals, carls. Si.ilS easIi. J-iJi: milt IV* ir. 
l.Pinla, M~. I. 

Idiifl CAIV09 *1.(4. ,“(ampj lAArptad, 

AnyiMtkf ptIucIL ,12 1 L Uurini, ChlnisEE 



PFCINTlNR OUTFITS AN El EUPPLtES 



CSIfi fVne liaranlns. peesiea. Ftamk iLhiel. 

IttfL 1 5, (Yanilirhlra. kl aaa. 

1 *3XD PrEUL t. 1 j : : ■ I r_-. I i : . | y b , | y b<J 

wiritf iiend uliniD ta reply, liich^nui:, 
Tt-1, (M E. Muln. Mar trim. H -.-.n 

PRIST Tauc easd sardi, (trtlunrrT, etT- 
■'ii! . ' ■ idrnrlklniE. #lc. KriF r|dn*T. Kl^r 
rules [UEUdibed. KrlLl r.:-T mber; hlr pbbSle, 
J-unlnr r-T*M, SK.Qa | Jnli un-SSCi. Ill: p.dT- 
tr. IM4. Write fT (Ett (AEklac full 

lnfdnEiiLldri. Ch. Sf-JJ. MtrJdi-ii. 

(Vea 

PTttMTlMfl Cl. nil - l J rKaar. tyim a 1 1 1 1 1 il 1 1' 
line n~~El I l<i SEnst uino Mr paraluf. 
Ydndcl E'jCts, T . 1 1 . Freni. 



















POPULAR MECHANICS ADVERTISING SECTION 



28 A 



gummed laDCLS 



FIHTTKIt E.nhrli for Stay. Fio*. 

iliij.+AI ^ubifllty, Ckb ulamS. Ohio. 

l.iini.i PH I NTFli : Xamr, IilnIiiu- 1 . iddrtiA 
:■■]■■■. JI5ri u’:,:r uv. !!■■■■ EE..IV..J# v...:-.. 



SIGNS 



MAIL Urdsr Uphixu.'ttf msfcr-5 any 

alum hr Imi Writ? w- 1120 Tetagnph, 
Si. LuuIj.. Mu. 



DUFLICATDFES AND DEYCGCS 



■EXCIKLLClCillAPEE" RlllTV ELrtUC-ll *1- 

pllralnr ^liB.IIII. ' B Trte-FarnJ ,r lllna iliiiiLI - 

tutor Jfi.un. Ekmklet rrre. Plttiburih Type- 

M.rlLrf Puli nlJ, CKc|iE. GDj- Pluelaorth , Pi. 

I'SK ETiri" I" F! cum rinn al i li 
Elm*- Tba i;'J li i-r-t «l)< nf ttiirkbnk all 
prohimii Irutruri Inm Fo; drlFIlnr: ^'INII 
Id b* Mini Held wlft fleuKi. Complete-. irt 
ilnflliltr 1 1 jut l f. Just ^tIE? a tw(i| r«f 
'"Short-rutt I" Fsknr?^. JI Pay nnitmim l-LSIi 
an.S pi<Li.rP. Popular Mm-IiiiiIih ITesw. How 
102, JOB OiiLirlu FL, ChEELto. IIL 



in I." PJ -1 F IT STAMP'S 



XA.Mlv. - Ilm’i Mr: A 1 i n 01 

nSt. Ridurun Wortf. Auhurri. »' t 

NA)fj! life! 2 LLaei Bit: 3 IlMI JJr. 
■ r '<»lii|p-rrc. uy! Fum-am. L-irreiie. Wl«_ 



tLiCTfric clocks 



STAKE Tout i'tLiiP uoiind rtOit eles 1 - 
Isle-. TM- It for olhriT. mike 111 = 0 *^', FLu :.il 

i I ” u ITdA thl- I • -.ur. 



FOR SM0KER3 



RDCD Rdl rhfirlpr. IP- mnmh fl FOr 

r rr ,di | r.;r TV, Rer L Chuala, THekman. Kjf. 

FE"GAC: The TretirJrr prnpkbnk ErfliaOOA, 

litrmtlnli VI i l-I ill J CTC-.-.Ti EltrrKT. I - 1 1 . . 1: 1 . 
Turtllll. ,7Ti | , 3 1 1 -a (. 1 h 1 b. (1 |m.l pal'E. 

Itrilnl't-'V I 'll I-I'-I*. rii i||t)p.ia, l'a. 

AITOSEATH." Hnrrflp anrh|a_ fl.HI. 
Aih fur I II u-fli raieil fnl lEr. A. CL Jdacklw 
Uli., 3033 HhrrMin |M . Clik.-a.pw, 



FIELD □ LASSES. 1*: LE SCOPES- AND 
MICIIOSCLU'ES 



AllEBlCA'S LirLC- 1 (SlJtrlhU’inn pr 
l-Tl cgrrplewii rellwl.1** wit- 

ri-r. (i“ mlrr-T outfit ouinnlrte ttJI >i j’ti- 
ilrtL hues. Lnrlrurthn iiii^ti, (L psoatiial 1. 
i' — Jfl: E L ■ u I ■ 1 - : 1 li : L eytplWH fB.M HI*. 

lUO abhor viluti In ati* Ih-* MLc+ Hit nn 
h-lniH-iiLiTi, inbrruicppEds. Muller. SI ■ - it" 
Are.. Vurh. 

ULLKPr Y'i 1 1 r waii trii'apBRM. i"j 1 1 l rl c em± 1 ' 
Iit-rl r t, hll 1 1 1 F [ FU I'-a 1 r-Tl ■ . ir'" — $1 .',11 

' . 1 1 ■ I n r ]or |iHrni Ll^rUliri, Crk-ienPhl-. TfiL- 
rMPronti- SLimm avphrlat»l- iVcPlilun 
ftnltal, ML Fjait in; SLrwt, Turk, 

JtrCCItOSt'OPE 1W luifccre Kijarlflc-L- 

Hhh j].QQ; TJ FcM illiRnlllnElmi, t+ IIP. 
Cimclnr fri'E. YVIlUl CdEDpUIf. t'Jb W. BJ. 

Mew Vurk. 



TTtE3IILVD«rS Tbnnjncr Ithil Xltti-I 
"Sportier*''' — P ltI* I i ”, pouer blsoruliTa, 
W.so. ITlab poitet ItEbil jch'*n*. f:: b:. 
.MiiiK bi I ■ - ndr n'i 1 ■ £■ ~ , F-r.\ Tfk-bfimai. I3.DD. 
t-Ep-l Lpm e \ im . li.it. Sdpmlill'iE Oiithil 
UsLi, BiTiD E'.rtfrtc-n Ate-., Chloico. 



DIAMONDS. WATCHES. CLOCKS 

ANC JEWELRY 



I.TZ. 1 U 77 'lYir 1 1 ! ~ 1 : 1 1 1 IlM fn L-_ Lrfpmri nra-- 

11n pimemtnl tic, SlfuArL's. Carietw IHiJh. , 
;*t. Iaiul i r :i[p. 

DUlHINItm HallKWiI watitUH, raiiiiM. 

ITamalP*. s:«rpn 1 l Minim, Lpi-r, VrirS. 



ItAlljlHS An 0 CtLADES 



A W HIM* hlO'Sfl K-AhiirniKjC'il It t'a'Ti. 
tFiiarsnl ii'il liiTCrr Iban r--ii IJnlrk -*.'rvli v 
dr nilteLLe C pt H«ll htl*i C-r tL. Itrll 
1 S' j-ii ^l::ir->ciiC , i tluk Park, Till, 

^ d'CTV "I ■ ■ r i 'i. |r. Tree-. 

Sl-iIiT inur Ti'ir Irlal — J r.r niihr. DrrVrb kTiit- 

|-'i Eilnp pu.irantpeiL f:i;- II- ? rcouiii injit- 

»X«. H.n 11TJ, Mllu:iiiki>F, Wla. 

TOl'It W-irar LIhIh mhirpt««iL keen-. 
:■ 1 1 1 ■ - : 1 1 1 CalErF *P ml liljibe. I’eLInF WdLlat- 
uulit, Hwhfrxrd. III. 



MfALOlUiTe EDyk UK-'t ixnnilpTpjl Her 
In-. Elite'] 1 1 ■. f 1 1 c n... tics lilaila iw L-lil faih.. 

lurmd <i ml rill mjw. I> <nli Tnelnl. 11 tnr 
S I .HU. Will. P. TurnliuL, Kirfm Hiit. 

IK|!> Brna-Twai. 'N»i* Yorfi. 



GUNS, FISHlhfi YACHLE *NC 
SCafTTIMfl GOOOS 



I'JMSYlATie TVrljrope TW3f: hlxTwit 

pualiliy AElimmLlIf Li letu iyiiua; tcirh nrL.ind; 
- 1 . ' 1 1 1 ’ r , 1 1 1 1 ere-picve. CmL I.Y P. nnib. tn5. 
Al] In rii Liid lIlJiii Jllum. FlAn vnlu li-atF-.-tr 
tipvbnt H‘? Iprlude'l — Pi. pujtpp-1,1. ti'ier- 
piiL-tl-iI. Fbkll'a A jEr TiL ur u I - - i i-.>. . IT 'lY.irrvll 
Nl 1 ■.'■■ V Tk 

N]N'T;THEN‘ TliIrtr-thieF. lu-iefitv-CTe rnpir. 
Cl 1 1 FJi-lirtbaj n'a I ‘ li ]|-fSl I :i r,. ]tok IHjlilujnt 

Slilletii MprlpHih-U, Sl» n. 

ALL Kindt cf wel unit TjiUil 11,14 per 

line'll. A I -1 inn! K 111 F eU&>A i! II. HW- curlL 

51. FVstt. Mlrwls. H ILm SUV 



AYflQCFs. WAR RfLtCS *kU 
INDIAN GOODS 



Sf]S'Ei Te Far line mur list Tnillin rellrj. 
i’.!li|-:.> I'ln nmi.v Y . II. LM]Lb, ITcbifltiir LEnnl-x, 

Mfai iiurl. 

]H CH3CKD IndlLB cirrti lj.PI ptSlCdJcL 

LliiBjpiiiii, Flml 1 1 rt». r. T in I . 

IMTiT-iX JtrTkk, lyin. wni|u«ei. bpekii 
I'MinerBiiliJt II : ID:. It. HtLnkr. IkriLLir. 
IILsrIi 

IXniAX RtTJn . faeailUMk, rol 1 1 ' r njT|na, 
I'rI ilture* and arrmrheatl Be. Vernon Lender. 

Minek .-iaEi:h, IlUPiU. 



MUSIC AND MUSICAL bNSTSUMENTE 



FCTRTrXKFF Ki>lil( kiiiln fti'cie iiiiiCi 
ilirniirbi inikl't pdrtuaei. reillp. piie^rrir!-. 
muilr nuiil UTrin. "]]jt" wrhers retlie. it- 

FJilii, t-MIlEHiiA amble Hu Viut lEfliii. TV* 
jijiwplt to riddle! end other itiTkitr Frte 
reiilln.'. Hen,l kit LinkleL. ['nlrpm.1 

R-ilii; Srar Ere, BL.1 J C FT r r TUiIr. , IT-: llye 11 :i! 

m iM.'r.f.Y 111 ,' I-: Ter 1 :rnr ■ .111 ! -:t 
npli.r.rH ellnilMatp yrur rt-r'b Iranh-lif,. lYrbie 
T>t cbrrul ■ r. Ilun-Ulux IL^ida, LELFl tab An. , 
Baa niTl Ue. I ml 

SkOSYT TV rlien, irimh nr mmlr, FItUIsiiL 
nppr'rlunllT. TVriLt ut nrwt. EFuttH. 1. Vjn- 
Isuraa, HI I fl Mr r Him Rt j|t.. flilra an. 

SON'1> T'eirtr, irrlbe ^enuel* SonRi’itr-rr 
RitiL r Rlirtclian UraA. li, Liv At|rtci, 
CnllTnrnlj 

PtjS'Eb Writers. Sard Pw hit "lvnikh- 
InH .L^tttvafht.'" JIiKIeIlV Mu.bc Urbnlrti. 
1'kL li. SI.. L'hlmcu. 



YbPRIC Ceinppat'l tp unrilj. LYrn Itrfu: 
rmipiHfcl I'm. Tlantr It ri 1 1 . , O-likii-.li, W lr. 

i'OIMIS 'j 3 ■.!■■, I TYerk Riipraipl sail We 
puLllih. Oreit Idstern Eon? Larteu. yrpr. 
E5, Tli uriiilLun. 

SI I Mr ■'trSI-r* Vi s.iil n! ii'*‘.E r * ■ ' p! ir. 

TUlLiBd Fen« llTimUr sniam. Ipdlani. 



WASTED: DTlnlpnl vpema. sonKi. flair • 

■n! I ' 1 1 1 1 1 1 - 1 1 r , I T E -. 1 : 1 r 1 L li 1 1 i I llr_;‘, Hen Fcvll- 

LliiO. Call! 



FOR HD M tc II A F TSM K N 



■I.['TL1} Your mm hn|le“ spln'llt v-amil 

7 1 1 ~.Y \hr 'nn"l‘b all fl a r La . A 1 f! In: 1 3 1 1 . 

t'lj.'lriu Jlf,:. Cel. CKtuniiaa. 



PATENT AfTORNEVS 



I'ATETETH — IiIpu' may here Inr-’p 
ncn'ivndil f>.:s.. |l*.'llbl k-i. T-Vrblt Sluli'ii'F I:il tit 
r r.T r r rn iHink, ' ‘]]iitt tn tV ilaSli m. Val 1 r .1 '* 

mil "llenipl nf [nwanriun''' liim, LiU»" 
are ilLiiikpiUj In iiueiib mtillerf. Free In 

rnrn at lic~i 1111 Ftnr Ln linrrml. lilur-'iin A. 
O'llrbtfL HM-T. Adirr llillldlpjr, W.llhlnf- 
trm, 1J . P- ai k 1 1 m p ii i njA. 

T' ETEKT Tnur livrFtitlrrti Rrn-3 try- [ttp 
IwA. IIbit in tii'li In h Titenl. ' inrt " Elee- 
111 1 | I.f In, 111 lull" l-Unk. Clniiull m ah uni 
Ivnr |p iirriliv-L Jiiur Lilini, Tbrnanni ti|p 

Hhimi. TJertrml iiumenti. TJrtpr J. 
Hnin. ft fn, 001 -AA Vfclor UWk.r HV 11 D- 
liijtpn . P. C. 

1MYEKTURR ran niiw luarkil ItaeSr rnr 
jih'i'. iiiTuan paEn»i|npr ]'.;r inramiatbn. 
Mrrllu IT.iik-ri ] TriaCLl aaLd, Fiji lIxrrLler 

IJulldlnx. Wpiihlpflten. la. C. 



Tfll.VT Te IbetcbL Lilt mf winluil tman- 
llnpi iini free nn npiueik Lae nur lera-l 
T' Til rev Te r r. r ■ 1 1 nr proof Df Inventiui u'rSii 
W. T. Grrmi'. Dlt Harrllter Jlnlk.llPE, 
Wnshiniitun. It. C. 



IXVESTORfl! Bum! hie liirikM -hILIiie 
I m* ii> iialenl And ielb repr jnienthnr ut 
Ipupd ™t. II- hill Itutrh. I'auiu l.uH-ytr, 
b'n > [ ■ >EL, Wuali iiiFtini x ll. t":, 

L. JY RAXDWLPH, BH'b VbrUr Bulld- 
3 hr VV»«|i lii K Eiin, ]> r C, Lur CP:". Ik'.'ll 

ID'I InTotraitba rr«. 

" l\ V r. S'l (.51 1 'k OvIdK" L i .ui. il,.- mkj. 

mkllon T er. Ftarik 1 1- ■ f: ■ ■. 1 a r ■ - 1 

A I Inl ll'.-L ■ K rj r km ■ r 21il Flp:si|n \y. fiee TOlft. 

r .iT I NTB ri lu r -r rrsc- InTprinbileri. 
Deix |.j 11 h| iir. □ PtltiiE iHii Haentil nf ]n- 
THMlEiri "OF 1 1 vi I 1 ! *.nr liirl «r irnyTel for fl- 
uiiilimLlep. Aliller ft Mbller. Filent At- 
inriirj.a tTnnner 1’Uent Ofllra KLamJneril, 

] 1 1 ] 1 ' .1 'A' ij | 1 : r ‘ h 1 3 1 1 1 1 A I r j . fi yprk : 

La tin 1l.il I.F II- e. ’La hlPEbPn- D. C. 
F.LTES'TRT Fend sireren nr mndtL ti-r 
Jill’ lee. Free toet. '"liter te OUlMn a ?at- 
enti Jh listiUllthid I M«1 t ifhtj lllkheei 
refteenrei. 1'r.inpe lertlre. Iteomnibla 
rlurrr- I'liamller * Ytar.-ilar, #pa. V Btrer 1 :. 
■t grhlnetrtn. LY C, 

FSV.lRJ.TBHED 1BS1. Ml If ri. Uitrtna 
Lliira|iliiJ. FWe In nkl-aL. pB|rnEa. Tyuijn 

pisrti!. lYjpiTloYiit. omit* Jb’-nid’dtlt 
]U|i. k. Ch, Irani) I 1-Sa.rr leli-r Rldl.. WaaliLlig ■ 
^nn._u. r. 

PaTRSeTS Beoklet tire,, Illitliesb refar- 
trx*i. Rue rtatilbi. PinmebriHA eisuKd. 
IVituin E. Chlrnun, T'pLent l-HiayrT, TJi 

XinLh St.. •Wn minitp p. P. r 

C.lNf! A FT Fill. Allwlne * Roirimtt. -Bulte 
111. si.. - in* Rl.. JT. W.. Weihlniiton, 

|3. C "(Vrl llrgjenra nf I hr Frm lit hknrn 
pf TUtifepHon." Before ikrir^ina ynnr ln- 
vrncli« tn larnne lepfl r tsr hlm^ Term to he 
■ Ivr-il mill w 1 1 ri Vi a 1 * . I . Fae.O u.J 1 'ii.Vtnt ill- 

rsrmatlr. n tnijlr Un trr*_ 

PaTP.XTB PrerTiTtil; tiads inaika re-Xll-. 
teri'f — prellmlnerT ai|T|nr fnrniihpH arlihraiE 
thirft-. lindiiK and Firm rw dlfieiilnH 
lllaa trap ItiIiib E.. M Li' 1 * I'I r j i i . TtklA J*- 
ternallPnnE Ill'll . Vt'aahlnatnn, ft. fl. 



fDR INVENT0H4 



AbAJiTFA CT17B BJMf Will nmr hpy |n™n- 
EhiiN Y 1 ] 1 1 a 1 1 1*. Infnrn.i I Inn frrC. Ynjilr 

Idea* drtelotieil. EnTtrAiiant pMenLi"-!. a.Ltnf- 
iwy'r rharito JdD.ild. Fractk-i.1 j-jIll l.r’n, 
Kran-haa #r, 'I'I TrBilp.nia.rka l.i.l.Ud I'Hil- 
plptu Rx|ii r| Ip 1 1 J I M 1 - ^ I L veiedL J- I. 

{E'lLrLrn. ratcol Atlomey-'RpilnteiL IN 
Wr-t Unil Pi.. Xrn Turk Ciltr. 

FATEXTH Small I, belt BIT hiTP 1am 

mpmerrlal tn|»|b| III |pi. Wrbkr 

Tor rPrU I'OO'lt. "]ICnT to Cf 'lllll L ]'lfpnb" r 
am| "Uamnl itf fir. ill inn" h:T"j. I'rlavi 
era fllT'ktTPUl In PAlept miLLfra Fnra lr_- 
fln r-’ at i,,:i nn SH*T tp pPlfMib. CI lTtnre A. 
th'ltrlrp S0-T, A ilairN KUllJLni, WaitiftiJ. 

Erm. D. C. Sto na::e 1S0A. , 

WYXTlvD. E'nltnted derirps suUai'le Tw 
ip: int jl v vr:-!'i' lln:i hy Inudibne >.li.|.k EI-li 
hank. ■fW Fin* A venue, New, Tcrk. 

WOh-Ltl'S Pair tnmLPE, Kxhll'it tvlt 
1 mndeli. potnUA. b:lri>. rnltersal Falrat 
Elaxn!! Inn. flarrlr k llanHIpij, ldi.lraOEi. 

Tft Invrr-hir-: We :iri, In Elm markrf Hr 

puTehut ■ nml pplenf, preferahlj ■ Hie pm| 

I Em kpI iEnre- Hem. WEI] porrhate eulrbihE 
nr myalcy, F'lin. a.-lnK Ajani;, 011 FrniiL riL.. 
Vprk. Y. Y. 

HKLPPt'L. Infenritlnn rnr insfntnri arani- 
Lnu to teial I Ar on new lilau 'flilnr.i paLeni-. 
knir deliik antt Ftpen>e. Whit Inrt wil 
I'hiTlend bnstEbule, SDB DuibJiCpr LI .11 lino. 
Wath lnatmi, Ti. C, 

IXTFNTtJlW Mimlntf ]grt tftill *H4- 
ed! lluri.lrhU iBErnaUani mk.-ribn-J. sabe. 
rrajiieil. TilmNle iTitle Infpnnallnn. Ken- 
t»rv, awful. EnleieitbnpEl Fit ml ialei rw- 

lure!-! It it-.tti ::i r 1 1 1 1 J. FalrnL a|i|il|pallnP 

ilmD-irnl. lii'li I is: ran T"-. Year tl.D*. 
Afan -ra'-ltjptin. Intentret. to mra nn I rale. ■'!»- 
■ ■■ 1 1 1 1 1 n A lie- Pi Lent MarbrE,' KlU-ll., -'I Will I 
S m Ttrk; 

M YxrF'.VLTTJUK'Ba Ewr-TThr-re *ert no if 
EntenLInlla tir llnprutu Lln-lr prirJurL. L(ab pf 
irini 1 it fnLpnllcr'f jpuL rrne un Teuueib. Uh 
« btiioE form (or TetsTEdJnff |irn ( uf linen- 
LboH. lYrLle W. T C-rr-mp, Hid lEfTrEltFT 

!Ln| liflnn. W'adiSpBbnn. 

rWRXTOTE Wpnl ' hoi M bon. 01 * 0 . wll rttaE 
Inilrllt. Fillfl Esar: loulari AIM hu Tt re Lind “r,MM 
rtpiiar Itir-y. 1 Vllsrir Sir.. S?. Xorualk. 

roTintftlrut. 

KEtY" 30th KJlihvi r.t Dyho'i Whirl, I Fa. 
mini! Allhp Eka-J-rliypril la — r| Ehl ETTi-tP-dlf* 
wltlL Eret tthetllnp. sjertTre-m**, .hin 11 
■lna(L r»rliiirpl|pn, (ryntThteb TlrEce. Pin, 
The Link auto rtuolrnion ihiir by. IDHP 
ixiki'h, {41m EMuitaatHne. Cloth Nlradltif 
in.du. fleiLMe Alnrcc™ If. ID. FebIhiLJ *p- 

nn bnrolpe :1 iirlre 1 r L',0 ft j r.rv. : ,r rr tn 

r s 1 r«iulir MeThoni-s E'mi. Jtwm 

, a a i, jnu k. cniturL at.. OiU-nto. 



POPULAR MECHANICS ADVERTISING SECTION 
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CIST YOU! Pirn pilenlt: lOEfel lilanks, rreii- 
[,iela Lie I riirtisfiB. fl. tCjICilid Edl1l r IllMD- 

mi. naff. 

UiVK.VtOK'6 Onlwnil EduritDri CH- 

t:i:.in (11)0 caatlltlHdtl mOieiuentS 1 ■'•U RET- 
pt-luil njuLluOl ‘ r iMlTUCUon On [JtOOurtni; and 
Stlllng pitenLp am| .rJuthij; JLn a tie racy, 
tic, Huiraici ii(-n Ldios. Frltr El tu chmT- 
ptid 111 U. P. A. Addra.j E :• I c L r j = I ■ CU.. 
rri ]|1 Mu n y li I -:'I f . r W atlilriKtUl- 11. U. 

ILRAKS Crfferi irdl tuhIdI auimtkl. Send 
For .ri.lahipj. The E'JeTCP Mallei Wdl). Tlh- 

ttf 1 'iTit. rn. 

[^YKMTO! a — ITxah Ln on yoor InttnlLon 
rri'r ! JJant drlu Mir. mo any lonprrl 
N«l>? fcir a friit eupy Af OUT StMtlfellf Bf*- 
l j j./d booklet. "'Turn Yaur Patent Lota 
uunF 7 . ,J Ludiyi IL i AM Lilli llOlVtUl I 11 E 17 - 
T'JtlST. FtC fell InTFr.lijri. SI. L. HUDtL 
J!pr Fl! ■ - -I le 1 A Ji E-Tl lilnj. pliliubr Me- 
ek 111 |rn Mncmtno. Jflfl K- OdfliEjA St.. ChL- 
lOrfO. IIL 



PATENTS FtiK SALE 



orTHICillT Lip Toinlli: ilijiir tfw. A wan- 
rfnrfiil In or 23 tee* huEUoorr sr-e-'.plly 
]t. Lone, 1311 - tut N. W,, Cmum. OhlA 
PIFQK Ijm. P^ooiflhlTiF dlFTfifenL Hal 
nuriiirr lit ailri nl i|jwi Erl tW fnliEl* Lief. YetT 
low prmlurdpn rust, hire 4 So-n allures. 
Iwn offer Life** LL. Sample t» iha-nr |nn-- 
■ -■. I tt I .111,; mpgnlnj LmLiier.-i. Lee j j ( 1 . Hzaha. 
Fri-ffcUli. N. J. 

FfMVT ClanLPEd pate loch: irlnmallr r#- 
riicn, Kuwl I’TMjImaii, IDS7 Third. Eca- 

han*. f.’Bi hlnHtnn. _ 

TTYLF All-weidhrr Tumid* prat nrn, ml 

Ml -r 1 1 1 0(100 1*1-. -NlUlf'l Wm. id. l(fePT- 

Kln*. [HMD FlkIIiJ SSlnuL, IF. W. , WuliLOF-. 
Enn, 11. 11- 

crom And rltlrimt elr-ir-rfE i-tmliinm], 
T n ii iiL L- 1 ■ 1 1 - j HarET Kiliull. HID Ll-Ktape 
Pt:.. _A Bh ur n. H. T. 

M A a: I ■ r.A"‘ , TI 1 IL !. ID- M : :,l I - ■■ giruhl ah li* 

lurttiLiuu,. icird Miinp F t wttr Mot :|DD pe- 

lr*~lri| Iiibi'iiI him. i irli-nd L r. T 1 L 1 1 1 1 Ml 
Jl.-irrlJl-rr ItUtldlPJ, VL'irh|nE|i>a. |3. c. 

SIAMiPALTLBLns l^tMnn Tar nr" 
JWtFJjlnnr iImmIiL irrlU W. T. Ori^liii, P:;D 
itmT3"l rr Itnl Id jug, TVOiSIhdrnii, D. C. 



(HOftELS UNP H^DEL SUPPLIES 



jM ftNTOhS; Stml ut sfeoErli *r yrudia 
EdOih] or y«LIP SdEA. I'Ti- . rlir r-r I IrjMic n TTUJ 

dt*..a|n|i I L I Mia t t-T-iOLlinl hii'if fcll'ifi UlilAl. 

30 nan at incrc-rprul rmrrlfn-r ir.r Lh-n- 
unih 11 ! HuLI iIlAi ilLrnr?. dOOPdoriLlfe] HFI 
1r? ri»rinbr>i 1 1 - 11 1 : jpPprrnn,| f^nililipd 

Fpm Illuitrt1«il ImoIl: “llfekLna lirirarl Idm 
l 1 *!,'" H.lrrprfni TmL Co,- rrmL S-l. CLu- 

rlnMtl. tihto. , 

PlllFMOliKLElk M-iajzIne nr thr pMr 

huidil niakcn' Hull. Rim|ik ..■•L'l f !’.• iCiili. 
Sr. .A , SlLiliIxirii A) . |T||-,':h B: T. 

IiAUCbEST AKOftmmL irf Inrdcl ilioimr 
an.L Pwr i.’.’hi.tIm In cho totIiI. Eend tdr 
■ 1 1 in 1 1 1 >.'i n eb til 1 if. l i; k J ns - CaimiHny, Ll'^B 

Oalei At p. , Hruftlyn. M, T. 

BUILD Mlrfcnt hht IrtrnMw call Tor 

t l.: - :■ , 1 r 1 ■ 1 liu-ivl Ils'dlfN: liml :: -. liLur|ir IliEp 
I1.2S. VF, T Bjiitliff- CM i'grh J'lfetr, 

HroakCni . If. r. 

IMTFO'TP— smfell lilrai riitr litio bra* 
rfiriiiah-Jtl [-JI ^ I h I 'l l In. r ,A" r I ! r, | -:^i#dl alidy 
fnr Frr* Ijnnf, ■■Jlnw hr. dlrtfelTi A Ffetenf' 
nntl ''lErrard of InLcnttfa" lurio. Dulayi 
fen ilangCrQUl life jilljuiiL InalEnra. T>«r. |n- 
llirlAi.r Inn 1111 taiTT La |icnrpi,il. Llferc^e A. 
r,'i:i-rn. riH-T, A^liim iiiilldJnp. ■VL'i.shLnt- 

Irm, Li. fc. Bw p fe EQ 1 3 DA . 

CATAIiCNIO; Hi Model felimil U-4 I I I nib 
3TP6 tPLlidOS SV TFnirirril. Si Ll Kr. AFh- 

Jnnl.ATEL, HlhL-rtE -f. Ill, 

PATKSTft- i-nit. IPiolc ard LriF.jrmi- 

IlHI Dm L. F. BfelidOliill. £di-C V Irene 

TmiMlna. WtihlncEM, T>. h\ 

' R);A1..‘' M. r*r. £0)01 1 1 1 ■*' . Far : nidi 1 xl T - 
rFiiiii, tiMD. S “!*"■. 1* li.r,. arlnu I lb., 
JliHU r.p.m. CfeliFatr "Hrid D«ti r ,F n„u,Ep. 
ilMEncs. J iV f.iLn. LouixiL :Tii ^Fft^onoutli 
_KL-_IlHpakl2M ; _K | _T^^^_ 

MH.'IU:i. Slaam janA HB'nljne entllEJ. fjCO 
Ior lit. Ani«r ILt+ijUojr. SIS Frier si , 
llalrwjv. Xeir 



MtlEPEIr (IF MP-ienicr 1 : lti 1 1 i-rt L i 

■ lw, imEQldfd [dll* [n. Erpnii, jn'iiralalj 
Fhonm In eoltn. in all ihr Indlmtr nttli ar 
a inOdpni kIjbi n f (he niU>. fnnt.lP!i> whh 
tmiSn. loTfeloohlt for uuitr. Of irmt Ln- 

E'rFit Olid r xp:L III I Inn to 1 1 T-T I and OLlitJ .■ i.i- 

(rr«trf in tiIIemAl Frta |L,*)i. Spnl 
FOtfepoLd. 1 *■, . | h 1 1 a. r UpThl'IiTi E're.:, Ei'k^iI 

Sim. ul-t E. Uidork St.. Chleago, 



AVI': AFakp I : : a I r ii.nlid.- TOP t II '.e n [ L'J.a 
fend •$-’ tipEiJmenlil woth ind citw n «iii- 
liJpCb iueft of Uaa.i hvxPi ibJ Hudel iup- 
plki. Scnii r«r rilihu Thr Plerrr JiliMtl 

Win ha. Tinier Pu t, IIL 

IJFTIiStlCSA — llm ymi miicALTiit ODEiT 
Thar* la x long, LulMiilMf Fuad 10 iTLTEl ' 0- 
F so jauf Tljlon El rn'A’iT k i >n hr iriltpvil, 
Bend rrrr Ih mo beak "loi rnilimi and Fat- 

mlf, 'I'iiPlr l-lmidiiiMiienE and I ' 1 1 1 li-.A i L' V )>F 

an niilnaan oiuhoritj. It I* dtiagnrd to 
soldo tho inrenLor rm hi* u-gy anil Kolp 
him iTohl pJiD-Ia AVUj hr (orn C. O. D. 
Pxj DOiLuua Si. HQ plui oonjoe ixhrn Hr 
lijlldd JMU Clio pathARL'. f TV IPX NFniinlra 
IThi, Ltoam S-i, ilijii L. Lhdjrlo Si-. ChS- 
rrar 



F h fl MA.IU-AC.T J ME Hi 



t'IPJIrlJ I'nmatliFi ■mMtpppf — FLiebr eon- 

r.'.-rl l-.n. nil-, tvl ,'d ■ ■- ll■■-^■l. ■ '■ -■ ■ ■ ■ 

ji*rT? *r t 1 1 s - r | 1 1 r i ■ h:H hr-'ii ir 1 1 1 1 fxjCjntaL InlA 

lifartuctr superLMiif TO si lEiTen Ln 
■ Srxlrr, ioldwr, iilti, ad. rrililhp LEiJ IIIL'T" 
tfiudlilna iar>Mtm*. awnl sir rnn In 
apm uiEA tiuiLneji. Au onSleM: ipLpn.lfd 
rfrfb‘nr(-. iTilifehlr. iLmLnr-A Mi'ii' - Clvxr- 
Jiiij lloxtr. 2 ra Houth Stale SL. Chhato. 11L 



MA1U FACT J HI Ifl 



M.lJKsTFl'j Hf-jr|n*iTl»x li'iinrLminl jj 

led io (rAprortria l'iuf c.r>hi.r >rt j Ivant 

ehtmr. itErid^ irapntlllr iieuHTPii cF Ma.ir.ellr 
Ix - inii.rlr.i iham In tha f-rr-lr. rp.iesni! 
l|linl lEy Dint pEcpS AT ]Li pPOllUl-EI. Exill ■ 
E-Jceatd EEurtimcn nxmiritluTt tl'jt mokli. 
dli... BixiiidiitH. iloea- Ju-olhi. oi-i In j. 
jJ-friP mfe-hLnr an.S wlir ppprlalElpr rpry ren- 
niPieleally. lifeline, minellru. rt'cmiillr^. 
Imilnk. Tl' L I ni . L c- pPOIAFiLly hUlimELiad. Free 

u:riroi«up1nn MiJriLla itwlurt* Sift. L"*.. 
Jfaf dTI, Chloipo. 

TV.1MT1TJ Tjl.l'A mahuFurLiirJiiB uE uti-tj 
drsrrlptlH). small rr lirtE- rontrarti. (iiir 
lOVF lllll-iatSHLA 0,111 MEIVlKO VOL Ttn 5[rlf 
t',iiri|,ioj . tvrw T I ■ T I r. I'eein 

MA^lTACTLlU^fl. Toale. un. mmlEH. 
FEaiiiptnpi. l.'iir IllOi. li-Lw, Inirilirry, 
NarthllrJd, Ofelr. 



ECOSDM1GAL MonuParLiirlne Fro-i pIu-l. 
Ii:ii v. ir'. it luliLoe. Mini* Ih. di p " PQrrtll 
msriilnpfr. Hn-inhprx. ill! IS. DLaldam Ate.. 
L : h J i a lie. 



aiASrFACTOHSO, 3li1dE.il, ilJe.H, iLx-ep- 
pnRi. iirxirerrk, mqij idp [pr rHUAUi Till - 
i aids hie. riToulaE (eoe. B-juuii Maul 
B|in-lalll*u, KuOial I *1 !y, Mn, 

yl'KtlAlrlUR OmidrlE mnnuFferturr, din, 
ciioli, ppeala) iniohLnEie and miierni. Xln I- 
rlr mmlr ALlaj I . . i : i : n I -e- Wn r kj, 1!31 Eh. 
(i riv ll Fl. . I -|. I|-!']. LI I. 

MFTT.-IT- Arrloln .JeceIop*';] and inaniiFie: 
CurH If-dri mrhlnt ILpRunmiile np|« 
and Am alau -ftorhiiioiiphl^. TV. p. Mrarrl 
P-'anF-iniL IlHF-rcvL Indiana. 



TT.nmiTF’AT- Tr-niblr pavniLlat an thr 
molar nr and airplioc. Dia'i LruiE Ea lnrh 
or iriEPfe TEerk. I.oino (a maha nirj mattan 

FT Ir Lr llnfi ir I rriiilrlrr fTpnil pir 0"r 

PttndLTLl ll-l plfr hrpik For yl«rLrirlani ■ : k I 
miYliuilre, :"l Pill liliRri.iiK pEnn,:r-.N rT pr»o- 
chtl LEpCI. Far pillLiAldl J L.UI'I pill*. DlUIH 
«ton frlltirril. ir oiiteide- 11. S. rsmlt ohHL 
rmlprlhi]. I hr uh.r M«h*nin Prosy. Karra 

*nf. 'J"u R. -LnicirLa Hr., rjileago. 



f.U S 1 E T I Pj ); I hJilf ll U P.l LN T S. 



riPF liiirinR nnniial rloirann solo of 
eiAEantetil Eohull- iranilEi if.,! trvrhi Pat* 
omiIh J 3--.-JT7 at All hinds ind mnfen 
'l>nni IT dosLTEd. EohF fdM«l to rH*L 

Write Tor list 1F-T1. TVaTrpn- FLnLthL Hi>, 
L?itxiiiiFu |i-rir. cf StnllhR "EV-.insll p r.nil 

IolqIpi. up -v. ;-jth si.. nij|j,|,:i|iiii n, m. 

IN — ZE'iii.lfod* at mamiFari uri-ra 
FTetyrlnT-i an', emiptnnl iy rr Min lr.ik.ri|t TOT 
iipw mPEky iA'1 Ifehpr-sferliie nol Elite 3ioo la 
Ihr LLrf ta trer rout pauhE F t imI-. Thjnt. 
dr!x> lii inlp inx IrnRrr. PpnJ lailao r*f a 
M re *ppe pf ’IIP >- 1 , L -I ill. i ■ r i- : ■ a j.- d 'muLIi'L 
'TllPII Vonr PxIanL Ini'. Mrnry.' - [) run 
Lain- in ii.r i i nr.-T-utl-i- fur ill I neon Lets ! 
M. h. Mijzr.. i^l. ip? Iftpril Ai! i prei«iiin 

I'OFiol:)) Ifarlianle. TFajraisi™i, MU If. OctarSo 
Hj. , L-liN-fetT. 111. 



HAP] v,' r-ii r:-5; 



HARTiTT'rirtrF Tipel hrvers. [nlavi. tewdspi 
nnd temd n*,n<li. F [ * r d ■ . : - I I^hIiieei O., 

lies fliniLh JeIl .t i iT.pr, M'."int T-'ornwo. If. Y. 



WCLDIKG SOLDEfltKC 



ilABCiA SJilft — liter Men! TEpnssrsprd nrt 

ini di :i. FhEErely ithnlri — ^ijaEaiiEnd. Trill. 
Tornf. W'tur lisn's IJfrrLot. bn M-ldd. 
Trej. I’diL 



M AG Ml FILMY. TC"H L H AND SLFI’UtS 

KKSY D“ Allki sortw EUtLine Ltnrb l itlio. 
SFQ.L4; li"i.f .H(xp|inrd <|uLek , Lan3 . I jtiie, 
FTJJ.fla: ta“ rjTlE rroa'lMOEhlnH li|-'l ipn, 
kiK-W); It" Utrnaa rtrlll pEeai, |3 SlDD; aew 
ffepL mnler -drlipn l't«wh drill, 

Kd. 60 He* Id ffllKkr RPlndar. 1314. »; Ur 
romnrE«™.: IjaLltir ohatit*f: r*o. All tyroM 
id mathlna (ooli. Write far nttlap. Toruii 
1-1 lull. Llnrlr-ltd Mariiliwcy Ac Hupjily (Tt , 
ST Writ 2nd HLj rijpLninll. (I hto 
B.UEFT.T.Vrr.'iT- FjvLniis— ASbl ere wtld- 
rrc, pPcEerc, rniiiiinriHOrH, paint :..|,rtL... hill 
tirolv EfiiulK: HumnttP'J, iri»l xml eitmu. 
TVrLla Kuil'r hepa l|i..ioiiL. UmX .M-l'sl. T'tiO , 

HTil.1, 

WAUr Ciuin raullimriA. amriiArlE*. 
Tr.n!ii l.irce list sik-'L. 1'teiI loirls. it all, 

Hmilh IPn.ilx 

I'll L.-l li - Tl.I.f \. A- - )-• !■. Item: III", ii 
lxitjp. .Tiro I ii" r in lib lathe. ll-Dth uxli. 
rhutflti. lFp.Txp.lnr. Trrms. P. 0. >1®* T-fl-P- 

Mlei. Mlraima. 

5fD.” 3T. '.'feliraol T-rnrti HIM-. S I it# 

Mn Fit Frail! ejUndi-r jtrlildck. ll'l'l.W: 4 
■on ehdln hoist* tll.UQ) E Ian ftn.iin, IVrKr 
Fur Hit Sc-. S.l. The EJulOrli Tlx'-hlnrEY i.A. , 

. Jiprlnif (lawTE. .tTN ( "|nr|nTij; I, Ll 1 1 1 i'l. 

M” 1 aKLp ill" LiraAqiwr — fl' 1 jplMen — 
rinular uTi lAiolilnatlani — krSLr raumrjo- 
tMUT, 0 K, IfartalM fib., 1511 EtrlJ Aie., 

lUnrlnnatL. Q. 

KKLIA.1LJG ,T1r ftrijirPAJirp. penpllpinl rer.- 

dltJnh, ti.Db. Taylor, IDT L'ait LUZnd Fly* it, 

Mo" York fliy 

STAlfT ?iwdn*n at jm*r a«n. drlnit rbiai- 
oilum. nhhtl. poppet . silver plaLLni:. AIep 

Pill i rlnp InlrPOrs. Itip proFlL*. [Ill' ir: :: it 1 1,11 
frw. hllooLTP I'lMrrs 3<iipiily Oo., JJ Writ 

Thf- iml Hr.. cin rlnn alL. Ohl g 

ifiini) TarnLni efi lie ElOh. BeQa Ln- 
terrstinR nnd fni'InrMPR. Smd tor n ,xc=j 
r *T Jlllfun A WlAih'ri 0 tut ex Sn unnHl (ii*n- 
lH|i. It Kiwi ] mii ijuLckll a nimplilr inaJLpty 

or iMj xfeiBvil art. idd pjeoa. CltdJL 111 

b-lala.i, Ftpn) f 0 IP. Pay pratnarx a-rli-e 
11. ED lot asu.il ihioinit pE'-uge upon de- 
ll rrrr. l^Apalnr Feco.i-.ios Ftesp. IL.asio HUJ. 
m E. flntfeTl* K1- . Olrife'i, III. 



ENGINES. MOTORS AND DV1AMCE 



O. E I f 3D 11. F., nor., D. Cl. maun 
S l oil, A. c.'p. $3, an. >irtPM. 03b >. 1k- 

n i ■ j 1 1 .fTe. , Clilroee . IlIJnulA 

ALL Kln.is ElEotrie hietats. xenorfelars. 

euinprilifliln, Beiiidi'M. fan. Yrry ri-a..|Hi- 

niitp. ^urorltcr KIkItIp fampany, liepd. 
F-Bl, JEM If. Ijailtt Bn-, diJrappy 

KTilUFjTlft Stix-L Liuiltmi lOstArp, Onr- 
htir hPupmrPT. 51 1. ML I. d Muitij. 

TrOirPae Phy, lllrli, 

3 ( 11 Hi IVH L AllOrnaLleiit mnlnrp $4. .Ill, Hr 
liurso (irvraitn «nd mcnori :it Pjir 

Id lie. IrlLsei ■ r li :d fliltpliH C0-. I SS’i U!lv.:iu- 
k. a .l ea ; i 'll iriiRii 

QDYEKMOU 9h ill auto eiicLntt mrf 
FOP ill.lleriiT.F OF pOFtllda 111 . 111 . Mir rarh 
diirrn. I'lrelfr- Siollk, SlS SCflEth IrO! AniflES 
KlTPEt. ILps Aneoloi. 



mt. l slh Sen. h.p ae ni'dars H DO. 
eriETF hacctlni In JS volt loiahLripei- WrEit 
Fur i'i 1 1 a n t L i j. prlPts, fjunm City ElrcliLc. 
ir:ii; (jT-imf ,tre-,nx, LTdeigg. 

W(KH>Ti:n FlMQ F'f imalfUEO. l^eoL 
lent pane |r.rLTBrLlnn hprk J'lPt P'JhttlhEd COT 
the amiltut xod Iiipa* iriirk plain «n*r, 
I'r-r.inlns nil the needpl LpFcmotlon jnd Is 
II ell PlmLnMd shL ;, Hill |. Pel i<r pri| at thr 
Ian prh : ar 23 cents pD-ieild. fieod Fey 
yiilT nrpy Lr.tny, M ilt rt-ni 1)1 ITWE Yl IH (PIT 

DPdFr. Pty.-i Ixr tleylixulri Pi-rip. Tl. H ,-q SOj. 

20D 11. Dniorio b>., rtdeag-A, 111 



ELECTRICAL EXf E H I M E NTS 



EIH.'CATiaSAL, llnlfrtolnljii:. HlaecEdwI 
laturalnej rxpOrLinrnEiL felts I mlrpjphanrj. 

trriiHrpmiorj. EO.ielvfri. eonentae. rinaer, 

Eondilisar. eie.l T("lEii Inatnirtlnr,^, holiday- 
ppiK-lpl. tf; mi — tHiiHiv pnlTfere faulpfionr, 
Fmern MtIthJr. Kalbtf. tkliaaliiliurB-Parl- 
PIIII — Mlrruiilirr--.. (tr. tlUpd dxl'-xn fe.t-. 
eoner.itoT-. tie. CVMiin-ltto l-aj way trlr,-'-- i:n 
hit!. JL.SB. laliLmrl len>. w.-|)|| nil. JLarra|-| 
hijilrllii, damp, Iiiieln.:-ir1ne h+ivlot flvriii- 
pony, iru liO. Ll B).., Linniln, I'l" r 1 : 7 1 1 a . 1 , 



3QA 



f'OPULAH MECHANICS ADVERT ISHIG SECTION 



KED2T TtitJlnj. fhrrr (n-w rnot lnngibi, 

Ti':l, wreni, III .-.’ wlElt !■'■]'] i»|( | n v.r-'-ii- r 

Jteodj 1 for tparnLldfi. Sr.tr lii laureiUm on 
piiXTlmitnlfl (hip**. Writ* f,.r ■ jo'scrli'nl.n 

COmplEta ]lTf* Li tlKf. -i|ipr|al I Ilh. KcPJ) 
Froduttp. Tnf.j I . J 1 1 1 1 , OLIO. 



FARMS AND FARM LANDS 



TUl-R lr.:nk.H an crf-pari _nli loi In ILlTint- 
fcltl, NOTlb nnhnll. Jihniaili, ].iikn, tYull- 
Injinu, nr Lit* gun. CotnplKe intareiatlpn on 
rilniilE. ovj -.•f, liiriESrp. fur firm nr idhur> 
Lia Ltirt fur frilij. Il.*r1nrh. iJlrTlME. ItiH. 
r-iuiirr — n limi.F P imli.,|irridtnna l |j I li '. i r cP 
fitCrl, Elitlllng- r <■. r ! 1 1 1 1 II J. .'ii.l.l.io:: put. Sit 
rj'i j|ii.ll..ii (iJTrfa murt TU iBjUiLrLDui [Bl'fthk 
mes. UL'rJL* If, L" l-».5j.i iJniii. 237, flfxot 
StTijam tHill-Ai T . SL. Fiu l 'Unn. 

FE.tLlUtl-.v it* Lndaptndaril ; wirit l-t 
TPurcrif. Wanda if Ul QtKHiPLijriStF r^ir I3ro- 
ih'iilmi. BEST lirJ Tor rruSL. Lrurk nr inul- 
trr [urn. il'.rIs.ml i-j-Jh curActi rur ptaluns. 

1 ::.n.r>! iul n »■ _- P - iii lOll If drilPflL Sllll.ll 
mnnllili paynnr-Ji. Nir inLit^.r. J3 pm jt.J 
LuUttiv Viukl.L Tiea. JJ5, Jl, Miiii-'r. |ir*J*n.- 

!2Ei_E k ' r 

IS AilUtd, 1 Roam iujiia-i y». «tertrtrl!rd 
"h it n . PTP r i r *■ lfiefu 3 tyj I lift) tun Iiduph-, 
I LDOO hoolti.lES MO hem, I'M It. i-oln. rrepRj 
Tamltura: t(W<l ibnni, litrLum lit. 30 free 
tiLtlnf. Ektdut AcrnfT. IdJ-1' Fourth Art.. 

E- Y. CU>‘. 

CfN'AQUfi rt! sold limls Tat a foliar 

l.n hot* Mill li”, ; -r ii i : 1 1 1 in, .in III." [ayim-xilA. 
Tania. llilbEE 1 . hllllLLne 1 '' ■ J Il'TiIrr rj'ip.:. 
mint-rils. S.muiriL numlKir of iiroriEttJti. 
WeLU* ti ante Cot Tuts TlluMratc I NwhlfL. 
TJX Hill L-II TI iiu, Rl-jIii l.i]J. If IJUi. ru SL 

W.. T crantn. i'iih^, _^_ i 

! ■■■ l ■ I 1 1 JK Is I > bl X L ! J-Z , SitUf 
XnrlSi JinkuLi. JJSnnrsria. MonUm-. g.i.iim. 
WuliLnpItiP, flrdgidl fprhil. ]Urri.lll In irOi. 
J3d» lermi. llurrlbEiai lltun,|urp. 
tlLl idtjrn, JfanLLdti [Ufa. J. iv. lEinr. 

L ] ft JC nrlfHi m FlrjlU: Ttj. i H r . _!■' ml. i 3 inn. 

s I LkiWX, 1'. MonthlF- SO ariei lu Jlii- 
rnurL f] e 3 r i: ° . tll'ltl. FtilmiiJ, hnnl Iiot. En|i- 
ntna. Uni'tiLNl. SIXC trruMinin LTIOe.. Kin* 
| g> ctw. Keuml 

KXJJd VOUE OTMOtlT r,l|l.-l:| [ I T h. I1Q 
— ijrlrr wliin i I- 1 .j I. ' I . l''jl I JiiJ l.-ix ruii- 

TUlTtlMi I"b.tI Iruluri. frirt. LLi'il H|L0 i 
glUMiaH Up. - tlSS-P, I .Lumlii, iwhr 

30] I'RACTltJAla "Tn la Jlfiliinr Fim 

r.LlT'T p n:| Rx|,rn --i ATuJ [lU-rram ] 1 1- f lnu 

fhrmrr m-liu lu would emC pan with Till 
Infuntulnn far 1100. .[ ha [trail not duall- 
rnie fL. Ef*th1n» isfirflmantil. Utara 
hpr* all Inn |iuL In Ll-L i-J pEti'vn inmLlrll. 

fltwf TjthihF for ■ of mt EliErfi't-ih for 
F iTTi e n and uri E*i--tr in mil tin™ lilmt In- 
in nppniliiiL fit y-hjf nrrn bciioDt. Pet -pwt- 
m An hnLjr Dft renLi and Hit pofaea rrhan ho 
hui! 'b. yaa Ihe parlma I'nnuUT Mp.-hmi.-i 
Fr»», llmra 902. 20* B, h^uLltIw Be., fh.1- 
tiaa. 3JI- 



WAN FED— MISCELLAN ED US 



MAilr L'i mar d)>riEri*.| luhlej. 
reniitii mil brldpai. Aikht?. II ’ -i.in,''.. «|j- 
m II i ! In-: -T Hr.TiET EinmntlT r ■ || ;.J. 

EJOO'll ral ;mh3 ff -rfflr Tifiiaail. riiiltfj 
Ftiit-a ifintltlnc Ti-prlti rTh? ajid R*!l*hla.i 
:i:i Sit HSilr fit., Drill. T1 CblOffd. 

WSyrMlj— To buy. Did entelanra ufLh 
[Tpiiiim mil lad iiaroT-r ISSii Aim alii Uah 
limrd fnl'Snl laUtra nnd anttfcxwi. «-|ili nr 
w-lthout itairri'ii l.n ) iittn th.iL vert- oiuflad 
tM-rwe 15-70. l.aidlno toltamjr n*y' hl*li 
nih uririH Tur ratfiF kind-. VtTV fntcmClnH 
iTirnNItiiCirvb lenL IT"’ Ci|rr|*r k hn. K. 
CuttU’t nld prlsdi «nd pktar*5 nlv -5 'i*iin.-|. 
A din u It. itfciL SOM Aibuty alte., Kviru- 

tea. lllliMli. 

| T.vc , TM- , I T'l l-.i: - |ir:irl:-al r i l y 
r=Tliim J guliln to itH-implLl Inj In.’lud Inif 
flirimluri. irllh a ilpip^ aaii|aBiii»nn nf pnw- 
tfdtflp Snriudine man nranl dETriccmentE. 
Prhf, . ;- : i:i! | ! u 1 ■ !p-.. Ill ; M i ; rtittlf'T nf 

price «c C.O.Ir. anririicrr 1" U, s P"it- 
ulir MtEtunln Frtn, Itsum EI0 r 200 E. Dn> 

tUUl St _. f Jll*L.»VX 

SrAbTC PciilLry Ibiy. LEnrtt hnit la Tiro- 
dura r'hFtl.-ni.’nil Ijjprt liy CJT’nK mm f*- 

ta.uilldn id hra-Edlne' af r:’*lj. .ihin*i JirpTrn, 

jilElmrttjr, L-r ! Ip *.■;'!■ In hla lunik. 41 fl J-'IlEU. 
Otcr 000 UluMrdClnnj, Prlri f$ dd Krnt 
POThbi Id u|itm r*«3nt cf prfrd dr C. U. U. 
Jr-jurhan 1 In t", 3. P-OTmlu* Jlfthtnl?! 
I’rasi. Mcdih EM. 300 E. Ontario St.. Chi- 
Eif n. 



Pun E4L E— M I EDELLAN E ITtMj 



7r:Mi:rn;:tAi rr:-i, t- it-- r ir i r -. ■ ’ 11 t mi< 
rhloEt. raVul-icnra. i l ln -,nicrmli!i Um ibt, 
mill, ftjfitg MuiiIlIiot EiEhanije, St. botli. 
^[IskutL 



■tV.tTrit^t.fKEEta Luta Tar Hte dt i 
biTRilit u. JiaEfrmmn, 5FS5 Raaiam Abo., 

Bl. Tiini., Mn. 

MOLTEL ALrilllEMI. Hu II dlOE LTI.1 h 'i lr i 
— . I ii ■: - r-:-, s DIE, AnihrlrA'i rdchmntL ituhl 
tHilLiltr and .latLinar tfitbri- jrau hair in 
Ini |t:l Hldni that fly. Vury jliLt-ir t ill J Ul'f 
CiaElnhUnc iport. $10 Mjai. Uj pl*ru r 
C'liLli. I 'rim |J. no. I'Til 1 1: j.,'j df b«A ail- 
tlllas inu Id- rnamhar'hSp in Jun.lar Sky 
l.-niir df Ainriki. lOTstpalf UTvn TEratut 
of II rL"! nr C O Jj, myu burr Ln If. S. .A. 
llpulit llBEhtnkM Febii. Uotai Sta, J»fi E, 

Oiiljrlu SI., T'LlL'ijtii. 



OLD 0 OLD WANTED 



Li A SET Fur Kidd L i-o Lb, H'lliTiEJ. Ian- (In', 
toorj fifll YllUC Phlrl (di fPIntMOl- tfihLikiI 
hull ,f ll'! InO |JUli hriLEt'd. Illfljlllill Idll (t!M, 
rhLCEJD tToTil Smt |l| OR ft- Ilrllnlnx CO.. HE! 
SU-kTi ]H'! r., TTili-i l'.-. 



RABE1TE- 



Bio E'tollt In fur nbblLtL "GIhei in Ha- 
cJhhtTi." yEorlr suhncrLbl Ion 00-7. sit-pia 
Ilk. A mr rlr.in [i.il.l. IL .lullxr.iJ, D:i:t. f'J, 

CQIumMi. MIjw mtL 

JtAtillird And r°|i|illiH. ili--.-rL|i- 

Llf t llu-fitun LOe. Facey Cdtadrilloii. ft-00. 

WjI ik M i. ts'.B rarti 

TUJM’ISE Afiinn "11.1 Ethhftl. EflTdh- 
aklti fetmysldf Pur Itanch. Vmflin, lUu. 



J'DIlLinV 



ITl'Lm Tribuna. Ax*tH*» r i IrndJu* 
TieulLiy jtiiriiLrit. EipliLn; rnttlinfs iHt.s t.j 
EUfraaituI EOTUtlTTWIli. On* V LO * 23 t-dOLS. 
[T.'lit. U2, itaunt Mon It. 111. 



□ DCS AND rUs 



T3AETT AlllE-jtnTi. IlyLm: ia=lrtp1i — nnp |2. 
lira % I . fthiilur IIiii Iil-. tUl UtlHtf.il. fl, C_ 

dT. HEEi-NAlLI ‘ I 1 '.: : I" -. I'" ' : i'n‘ ■TtI-" 1 
mil eIIIi. IEpIipLIi KinriLli, ,.1-J,|15 19t-> 
Kerim, IttgilKh l. i.'nnailL. 

FOB. Flit. Minks innlmh, nMHlU. 
tn»i, f-Ti .-I,.. niuiftrilT. eLnicop. nhbdti, 
ihixnki, i - . - r 1 1 1 1 1 1 l, ..j j— B_ nppiuin, 

CDlail wii. Minn, 

H A1H K Jumlia bnUfniKi— |r.Tp(JlpiLO Illd 
hilp ihtdlnp LtiLi 1 1 ..■■v In hi>l r 1 -' Inmujad 
.Vnipml ni'-'FJ IcpLOf. eIu ti l> lita or L'Ullfmzi 
lit • i>:t iprhIJLIf i. Intarntmo Im»Ji lalli nr 
iIza! rttniLbUILUi. IT Im U.KT. Uni a-nt- 
Mli| pjuii rpi-ptiiL nf iirlru nr If. O. D. any, 
v,Tifr® In t". s. I’tnralar M»rlian!lr< PfcOaii. 
Umm Eld, K0 E. (Tmnirla Ik. . Chltaeu 



rifDrrCAL FISH 



MAKE Ef.'incr at li*-e nUlnr kcaTdlful 
l.mnlCI I nuP-rluiP I'l-lir- Tul-ilbl* ilif PrmL- 
tlpn ton rani *. TlnriMHl Triailril Flih- 
tfiiifciry, Vlwlind, New JarsEy. 



II Ci'Ll 7 3 AND HE BUS- 



EEHItltH- .Tii'l rf-nudlH, nr InJlpn nrlfln 
Cot alt UIICIHI. Si'rt.l I Mr fie r-:ni|il rLP J>Frt> 
ilndor i-j(iks. InilLm l[*rb UiiJriia. i-'mlia- 
.,i:n. SNl Ii. 

JlfflT Tint I n'erld'j flrttust ' HpctallUt 
Almnnar. - llnutlfuLly JlluLCmtihi Ln "-itnT.il 
c-Lj 1 1 it ■ . Cam Kim <r, rt 100 old-NabLunaJ hart. 
nimllrlAa *PL'L|i0i iml ladlirt itrErt ■ fur JnliiP 
u-ot. I he (rain) M’tnntil. D'OTlb doll it; I 
UuIPnlH, Liu TV. 152EI1 Uc., i7|,L,ien. 



FEREDNAL 



tV13.LT 17 n tlln ■ lurx Tin lilr* fur Turf 
F'n.L S!V ir.J LUrlbllllP. ItJ Sltra. Ilntldl 

Hlilp., LiniiPUJ. IUI ntiH. 

RORJi CTIilEYoyint afLl TrvaiL vmr rn- 
t'lra F|ia iJUFitllcw irariwl for Pi. no. 
■■ATlItt," Ltwk ]!ai IM. BeidlM, ILhll. 
KKHVGL'SIflSBK, ktmui feu. lurr-HT- 

fully ii Lc'i'il wltliulll drilKF ! £bii-a. 
raaulU, Ftn mtllrvlRri, John Enirlun.L 
Itnr TM. On lda p i ;hd. tlltb. 

10 YKAJI alprrufdfis 1 r .-i ■ ! I ne 11.00. Fpk-iui 
til ruUriJMPl :.lTi I : - rv, r 1 1 1 1 1 1 1 c _y ri'.nl Inn |p,. 

aluiad. IllrthdatEt ,NdtL«:d. DeiIl MI L, 
I E u 1 1 [ [T . X. V. ^ 

rAftTflOVEKn— I.Pt Lb* mirld'j rmiC njc- 
r ft- Till tflECDdlllit 111! JPd IfEat to- ilntr nr- 

knns. BtIpjt In hla ratr biak kites ertry 
f tm 1 hi hirtson ■.■■■: r k xm| inpu i-h acarT 
nueiLldn i beemnar might tab. FlibaHitply 
lUiiitEPlrdL F*r poatintn prh’d nf liippli, 10, 
nnii [mill nmtuM ttf usMEf u.h*n to dm 
Murj lb* Mwrhutt- C. I> B. PUiiulu SEe- 

■T ii- It ■ PrfW, ICl-hii 102, 200 H. DtltlTln 
EL, CllftPgP. I]L 



"'DJVORFEB In JEtUr*."' Jnknsatlrra.1 
T.lw GfAaa, Suita I A* Mlllu KUU., EL hill, 
Tej. , at "]f Jmaa At*., L' . Juacat- Sitn. 

7,1 a I r, DfiIpe drug ittsa. Lk iis Euco-ly 
rout druK atnra wap|», Slaimain Cptmk -kEurA 
TlifamrlElt, Wli. 

E-SFiTILTiEaTIlLM (Is iLlvofi-o; tor n u c i l I'ZT i- 
riiiv rlita. it, Ccltcc. Timor L-ldit.. Hsti- 
Hlrd, Xoa' York. 

tVAHTH Hamiitad whTidut t-lIii. I ;;“K-dL- 
ai p|ir, frunuul A JLOO, Kan*, li.:s LU)|, Grind 
lt..|.| I,. _Ml b. 

]ML31] y.TFY (SLmaLI3Edi lid f saai. lOEdi 
m:irk Injia. i.iTjliEnFil fl piHL|iiLd. IJlilpsninL, 
17(17 IVrfl T L h. Loa A r.jalM. 

ilttOC Ckncki'l "ImLiI* " :d n. : fnr 

IttOT- Ldlari, ■atrnlngi'Ea Lilli llkn F|>lr IL au- 
dltnal St«Hfioui ukti and fntTidSUU IrlOTt 
ri.iMi-ni: Eirdilni 1 1 u Ip. bHPTPh A fuliu 

snirlt niadliim — in- bo i fir* aator — fu raid 
Ai-.iLr-L mrbijgti rprtuna Lcikra n'adi ->|:l:- 
Llf til' — jhtoj ii-raiikt futura — anirli! wr|i«- 
■aid dHtht of pi Lee UEiaiEurr Uunti. duo 

| isi I t i ■ 3 Jix-:l raEpil lilhitli $1.11 |in, I ; a a I,:. 

JMpuliT iloabibki Pirn. Itoutn HOD, 200 li-. 
L'ln .jtiii Ba. , Cbliiau, 



MIEDELLANEOU9 



FIVnEaT'&.TVT Expurlb I Tim rinLOln- 

Rrai'h EL c ot laiomt prlmurv dlais-llIrhLIdn 

1 1 E i tj r>- 1, ipy pto-liInjtJiii, InatEiitl j. Siaii 

tlrn* whEni irjTfhLTii Dlsi. Ins'aluhhle In 
tHiij-d I'rtl.T-r - 1 aEU'hnti. iLniiumii i>: kil by 

iiiiliiip; liipniiilcillon axnPTk. Quirurlted. 
rMstpaLd M. OP. ijdUJl Kurth, .NeLIJialllP, 
IVL+ncyiln. 



FR11E ’.Ti rail np lln, ■--- | "TI rj yea I r L I '-1 5 

far OitEiln nrirt--. FibKifoaltm mtk* oun- 
ill-rfU l TliElitinu K IStl. s 1 1 1 TI rFi'npr|i;h 
villafta Kerr) I Or. Failer, 0IJ0A , 3L.1 tit. r 

Biamm HPI. K. T, 

TlEIJCIOUS llluik saaliiut b.rrxual,: Tfki 

lair: sari. SimnC* blE I0r. JnLEtSlaLP Eupplrr 

I kil TOD. Slllillta -u QlIt, TiELiii l. 

RAHH Hr.LR ElurnliliPllI, nil III ixr IiliuiL- 

nlita: |h a i»r hoTiilrcd. I'IsIej. uni uarts 
fCT all milHtv fA Lb. DMTilit 3i.jrl.ill i"V, 
7iU 0 IVmH lrn sy A a t , Tlptmlt. 

TIXCILR-b'iin) 

>J± .T.'ir, E ix a | oi Mr 



JdaTfcEt. Ki>Hrlll4i_T«nn. 



i mi | i— 1 1 il i- 1. Ti-.rr.i OTf?, 

rjhrlatmEis haras, i'aii- 



i’ OK r — EriinsinjLh'j s*traU. -Thcrfenrinff 

L ' a.L . -Eht-ink-xl blurr Ilipravlaipt ■ - 1 1 1 Fl-j", , 

dim* iniipi mi. Kamil 1 b: ttnrird htniULtig. 

iTdemitlmul AjtrtLF. GlntlruiitL 

AilAtCLiB Cajl-miliU. Ball you ttork, 
Tuiii|iLoLp Llul nil LI iuib J U:. TSIr^lpy. J d 0, 
ililh, RiiHn KftFlrl. tkbLa. 

BtV 1 f r E~Mmvilr-i Shirt-. IlfarEilD ILffl 
jftf. lira Idlj JErj(*1r,j- Foum. 



CAStt I-’lL-J for bul1ord.l*i, Iufj^u. ^a 
Murlxli TllFjky Aihutl I a m Hit m ihee 13A, 

YOU atT* uiulfd TO Kvih'iT niLirnra tt 
finina 1‘rolliaUL* tuiSncsi pixiir-x aiKuunrts. 
ljlilrMtcu. L'li. Wr||* BptfOkL* PlttET. id!), 
Marino. Indlani. 

FB1JR- IrlMl. lllElllHI, hnirapjlipn. 

Dumhcriiml FubllGiLnE CtmiPTiny. v.'ai;|-.a 

iTi-u k , 17 pr 

ASE.1TRI7B. T'irtJKinLsli Belt Taut unrl!, 
IViirij suiilh'h EtirlEP, ITSLLDI, WTruitthaa. 
SVlllL 



JtJrFREfrFTtATESC; ifirblnt. bimt-fiJili. 
i ruin tut Li g to hullrl. (7 Ll*> L-iift <ani-t 
thin ir# 'Tti| p «nd IB athor pe*k1e*I *rtl- 
t-lts Til nor hunk " 1 11 □ rp a Tipt-hunCEi. ' r J _-t 
a-th T r 1 r l* und " ECindhuob fur W*nianT r 
HUitiln|fi[ :;D4 inl'f»*.|a hnuiahatd bal|n usd 
MI liPTI'JJtt DR toiiLi xn:| [nilii* Tor tllA 
tw.i hridki Ihiculir STattinlrj. I'riil, ]knni 

>■'- - 17. Itr i-in Jir .j'liirhcr,. ELI. 

TATT‘00 i I^& Hupiilltl. gu*r*ntt*d rpmiir- 
ar. ll iiiitniied Jilt. ‘IVxwr." Ou.i Ful-lmm, 

TkeraH, 

aMaTEUH Cirbranliti — Knni 127.40 ff«k, 

• ! It.- tlrn*. 't 1 1 : ,-T , lll ...:i- for idhlrLUirA 

R Jl PrH.lli'StL-. null Vt'lar, 

E^KTHRH- ll'Kri.lre Nett -pi-lli-i AlEli wntur 
lln. Aguril.1 vmiLiff. IttfiJn 1 . 7-JA 1 1 T AiO., 

f’llninn, J4“ i. 

MM".n "ii n-.- iii ... 1'xani'- lira cam,. 
Did FJHirnain'x Cpa™3*a. Jki. Ilkililuiid 
hiLi linn, SpjlniriJald. Jins. 

J-HJUfiL Df wain 'li«r "Eu-noiip" — ftlip, 
imf iiblpd, lOxTJ Iel. lithiiatenhad in raleu. 
phnn-s *nd Ebn maws nf L7S dirFcrtni ox. 
rrtlpr t-i:l lorprlu* iiurti i-i Mila txn-^iyii: Fflilp, 
tba iT.mxjtlpr.iir TFturd Imblar. This Iniain- 
nui 'fat Bo i:l<-es one in I dtp id g rrmt phla 
if Emulil hp jtalnad In on olh*T vtjt. 
IniTlIi'r i-HUralT pi ‘ki,l SiUd |»*|iPid ll| k- 
■ t'vrlpt rJ [iflrp 11,40, Pemiihr StHdiinlrs 
1ii-.f. lltHiil SLti. TOO >7 OtllPElii Lk., ELI- 
■K* 
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Jt/umff e Metallic Liquid 




MENDS 

ANYTHING 



METALLIC-X 

Binds All Kinds of 

HI ateria I s T ogether 

AS IF WELDED! 

V? OW an araaxInE ehcmkal discovery 
IN . ■ i 1 1 ' : I M ESTALCIC-X lUaLrfi all (ypC* 

«f r-.r-ii"! ij and i-vinlng wijcfc and 

JjaCj/r Liz .: iil i_- i tt" liel'orc. No "Skill I ■.‘iiu.iri'iS 
DC heat. nHil-i nr Hilsi. 4 — bki n-ilil.TT.iLg 

iron? icE-'li:'*. clamps. cr othtr 

Til- taint. Vet. juLnt nil kind} Ol Sudd 
nnrucri "*Ih ja -if :nu- Jiii'iip. (SJeil- n gLuy, 

hLtiimjijl iirat-l-ier yec doee the v-uri. 
al till Ltina- -circa rer.OuL-r-J rivet* 

Lnij and weMtnit If *tipn.- i-riKt-w, 
f,Liin Kl per mb writ will not 

irraiA, J-ariial iil' dry Oil", ii'nl Wtli| 

Iiiiims ccsmot iput jr n?rift. 

Writ* today Cor FKI?* SAMPLli 
ri| wih-L il Nil- will. METAILIC- 
X lAhlc'h prove* itn tremendous 

n I; n 1 n.g LL l a .1 uj clj : lu j- UKd. 

AGENTS 3E*15^50M 

Coulter tN . V.> mide 

SlJJi .Ji> in cl 2 montliiF: Hk*;l- 
ECtt I.Cfll ■> W(-t SJIHM) IWhC 
Bicarb — 2 ol mj.nv LXi1NL>"G 
MOSiEY V.l-li M ETALLl-CJt! 

Write .-.t iins? for full fofonniarina 
abuiit till" uma.>lniz dt—i n-'t and 

q'ni 1 lira-.; Mato] ci'jurjr |>'-i:'i hLliUJ mi'-— 

cwrc-iMcv It make* y-jBinblp- GK’f 
full Uiiue. ad drew, conutr .md 
main. UrX.-VI5EI. 1 ITtlri r , DE.PT, 

A'flQtl, EXKHaRT, I Nik 

RftDlft-TELIVISlON -TALKING PICTURES 

Ln-iiT. [he CU7 wnv tn c«t Into a bu- Day Joh I n ifiiind engineer- 
Iiie . AH c-oeli nUfll liana ni pn-tfirihl > .i filer «li i^-duN «< )Jf. Un 
HeFnnsit. "Futbar uE J(jm1|i>. ^Indian pic Lift filmH end pro- 
let-mr t.nlp yon. The giUnknnt, la-ct ivay to sm n big pay | 1 1 . 

m i nra i:5T"j Thai hi hc , p-j.. na? C>gtii se., Chian*, m- 



p 1 1 



I Dutch Windmills Mcd^l^MairiDE 




Dulkl IwtuilM W I r*d rail I ix&li !rr okifin or rndt. hwn enr 
NtM i.ii fiu. ■ i ■. ■ r-I a 14 d-;-.ulr± *tjII. iir.rj. iltr.i. .VI c-d- L Urlii, M" 
ifcV 3-k AU-.fl. ip il>M Dill 3 1 u-UM, Lbj#a A,,i-kk}i. fair 

plMU. rarad fe J P , .11 — e.d-ZJ-* Hk. 

eHAFTWWMrs PHHUtCOLr^ao 41*4 *U RHwaiAm. wu* 




A NEW HOUSE WIRING 
MANUAL 

PRACTICAL — PLAINLY WRITTEN 

BY Jr <S, WOl.RF.n AND O. K. ItOSE 
Cast Technical II. S.. IKrtrolf. Miie#*, 

Thin b-tnik I LIib r : 1 1 " 

or [be ijuthur'H r'.rieeu 
yijftrfl ii( Liti!iis[rl:Ll ns;- 

jiiTicncv; ; li 1 1 3 sir I i\-_i:!i- 

ilia. I'lLf: jnatorlbL no. 
euaiiLlutyit diirlog tltla 
PErtvd ul l-lpiB f'it j 'Irntn 
Mi'urkn:l over and m-er 
until In [lt<: iiiiliijc’.-! 
■ i C- 1 rl 1 1 n 11 .nr j.- r l- : . = I Cur 

pjblkiLCLon. 

H2n PiE(=l 

M IllustWiti™ 
Klin 7 jui ^5 'I LndlfS 
Tleilhlu Ji! uiiEI-ih 
rncvfjT-M l-osipald 
Will It? H'-||t c. 0- D 
aniwhert Id U. a. ur 
[in.niEllrini, 

POPULAR 

MECHANICS 
PRESS 
Rnnm P-1 
HUG E. Ontario 
St. t Chk'A^O 




You Can 



Lead Men 

in business through 

LAW 

STUDY AT HOME 



Look; fitoiturl j ou — Oto Inw-teauitcl timri ia a ]r-iultf. 

T"Iot Duly dfj^i ?i kiwmilldtrt .jf ktvr tnvo ynu tlin koy 
to the pVht In bin) AW but It u4h J'ML n 
Innilnr of i|nin insifmid df n fi JlttwLT. 'Flid wJi*i|« in li-jcal* 
StrucIn-rO ill Itu-tiiitHta- in kntu.-ti iai 3u.w. L.'t-ery'vhnr#. 
you dLii-rl J.iw !r inoti rijRO bllinx llin lii^li oirnj’jvd 
pcdEtLdos. (to to Rt^hjixit at liormo — htiuly Jaw tituti::i — 
follow in the Jootntj?|iB of f rt-.it biftu. V-IH1 tEH (to it 
if you w|L|r 



FJiflt Does $IQ.Wt},W (t IVnr 
Rerf uire of I'uu? 

AnttwCf- 1 lift L I[I1I , :-I ! LI Ml YAurtctf in ticl.t-of t(n™ fftHjtft. 

di luh.n.'kiiiKbvtT (Le&ttdr' wriln a pi omiiiml t>iplcm 
Ojftn.if-ClijHir. '"I liaij Hint xiuurly ulL [In? iK-rifUm* 
rutnmnaidini; u H ' b ry of 3 Ifl.flii-J.OO or moro nru Ji lied 
tiy men who ham til sj.-| ii.-if liiw.' r JInuy ixcuL ccirporu- 
t ic-tirs. For LiuIudpo IIil- C. N. W. Ely. Ca.. Intur- 
li.i Lion :■] r'rifiei- fja., tll.iri-Jm'iJ Oil oF New Jcracy, 
T'ncLn.n] Moh.c Co.. Ailih i-ikI.h Cojit^r MlnLtc Co.. 
Miitun,L l.ifa Ilian r:kiKai 0 -, are ltc.ui.leij by lona of 
bidl tmuiaifi Wiwiiher ynit'rd in n brf i- Cr ^r»ii.ll 
poiDpnny or your ui<n LuaiiiKf!.. you. acod ti [irni-lii.ji I 
kao^Lodpaof Law. 

Fi t. youcDntr al homo — ia npnio lime. LaFiallo will 
pniiJe ci >ii alnp hy stefv. Fall I rc (Miutsc Leading to 
LL R- or ftliortfir JniainesK Law Eruining. Ml toit mo- 
tarii'J ii-.i-l- .-Jen ir fi'niridra v-ilontn law JJIn-iwy. Cnst 
luw, TWmftftiHr. Wlfilc toilny For on t vnlunWc (it-paga 

L-iH.'k '"Law 'Ir hid inf Urt La.-niSni-ahip"' — fiWJ- A=;t m'-*. 



— — — Eihift Yohtw[/ ThrawB^i i-dSirfrc “■ 

LctSaiic Extension University 

TSe JPon'J'j LerECft ftrfpfrwrj Tnrimtijf Institution 



Deni, ISi-LR CtiKBE? 

I ttuuJ.I wrimmoytnar fi-i I »ry I ac roas» 
[napia.™, cofitfticr wl iTl copy ofLatr 
tndalciL: fill' ijCinlmlJp," :■ ]L lrJthoiiT 

tt-lilV'i.1 Inr.. 

0 Law; IVi;rTc of LL.E. 

Ocher LeSatlo Op port unit Jeax 

II morciiilorosoed to eue ot iln- Helds 
■ndlraied l™lo= l . ctirrl nn-J i=nil naev. 

U ISuntnieiH M :i n:i |V n: r“i E 
n KloUEra SE-lr-tiDii arhlp 

□ li.gliLE ,'ilCuU nTJitCy 
Li Tm fifl-n Trtu I L : 1 1 l -.- 1 1 : n^t 
C ReLlway arnilna Hdmt. 

I Banking kind FJikdjLEe- 

U Ounini- rL ia I I.btv 
IZ CDrtiiKtxlBj ^ l a n.[i |].' m mt 

l" .’ludcro 1 ororuna:-b'p 




□ PcnoDnelMiLaDjlE'- 

I'rtLiLl 

□ J'.i.pn-rt D oh A keep Lai 
U Uu-siOHMii ■Uarne- 

JjtOniJnia-e 

D | o- A, ttKwrlilni 

I , iLiici ri-‘-=} i- o ellslL 

S : (k-mmortLiil SpdiLlih 

n Km il'.Tay AttfideUuii 



SS id.* d li. E I !> 1 I I I I — ■■■ I I I ■■■■■! Lil-l-litl-ll-J - t—bfl 



PreKist r-ueiLian r — , , , , 



AdJrCJH. r ,., - , - r ■ rrp.r 

When tUrElfttjt? DzniLlion- rapuiar .JJ cpJuriLHTi 
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lnrlhOf FRE E ll«k 



BOOK WITH PHOTOS 
OF FAMOUS STRONG HEN 



JOWETT INSTITUTE 

OF PHYSICAL CULTURE 

Dept. AN l», ill Poplar &t., hrtntvn, Pi. 

■C-Mhtk^F. JowtCt: Scud, by return Tnn.il, 
luvjMud, the ecuse**b thbcked Eh.-IiI*/ Tot 

which 1 um enclenEnp 

.UcuIrLIni i 3-i .nhry Arm. 2IIn 
ilGUldll’.? A Slight? J 23 a 
Meuidlnf a- >1 mli"^ 43 r.p. SJa 
.'•I is Id Ini a Mlnbsr Caw. ESn 

M-i -ii|lr-jc ibli X«b. ES? 

□ Pint lie M»™ Slump 3gmlu JEmt, *tk; 

Q All a Hank* fci SLOP. 

M Kami nf STiil. Muic lci Ui Jrni>'' 



Name. 



■ AgC- 



Addreas. 



Mjlhemjvtics Mstdo Easy by 

ROPE’S CALCULATOR 

AND SHOftf-CUT ARITHMETIC 
.Sbo-ur lli n Annwor sh Cj'ii'-l-; |v 
u- li Welch iliowa thaTinir rn nl| 
Vr.iLJi-ji.il Jikvh' tii ittfoii in lha 
DCirc, S(nre„ Shop, Book, fririij,. 
<if I-:l i ■. , 

Occr ?,M D. Otifl Ha Ed 
"FMTTlt'il till flJul h:i iT'li :■ - .".-erv 

fulr i I • II I ni«;ML Hl*i.l'wi, 

mill MciifiiiraUnn. 

FKICH-S I'OSTKA IU 
Licit a In, I'IvlILiIi: Kvi Ill'll Hitr.1- 

Pi hr kut .hi*!'. Art |,.i'.LElii , r Isrnrl- 

SI iN 

INu-keL SIil-, C.LiilJi III ruling. $ 11 . mi 

IHSPUijm MECHANICS fRtSH 
FkinP-l :£u E. DeIiiip £J EHIUID 



irSiciB nuLtisf? to miiuertta-ers jjpt'fltr; rdenfiait Pup^rm- 



FVN ! 

Itira Yulrimnj. It’i 
FuB,aW| Tqu tan 
Hoke Goad Mon#/ [a 
Spire Time. TOO, 

C.rTrn Ir i-,-.BRt Mf:<i i*r4-e.TVl all 
ktndd -PE L'l- . ■ inlrr-i.!-, . h p |J bih_ 
Till ijirui rii.i nilke th'.ln LiiLii 
rinfll’i'l rOML Tli- CumwiQM 
SPECIMEN S I tiir.ii.bicB. E ou|i, 
trll. Imfm, rtf., BliO hiiii- Mirra 
into 1,‘bEfuyh, minwri. If.ium, 
Etc. Thar nil m r-tl !. Maknliii 
Dr. rny mil.!: la whllaliufiilnii, 

JT»?7 tTMhUa EJiil &B^nnln jm-ar 

F"*i-fn s Tbfe prrml tww ii-ihty fur era 

It-t* “ill dklij-Ja: f - ■ ii . 

FRFF ItnnM* '1AT ONCE— TOUAV — foe 
T-HISTS, nt/UtVi llkBL-.milll'nlr-irFflEf BOSK 

wliirh tei 1 how /mi ran Irani TiKhlcrm? 1[ I cm.. Kn 

_Nh Wh Ft TMlAwHAy, hut. oaf t , Omaha, Ha hr. 



L4.JU C*npJ.i|l ?ccJ*nt nf (jWH® r, JiVAETT, ttvCa Unfit* b T PflVOli 



* f will add 



INCHES TO 
YOUR CHEST 



TWO INCHES TO YOUR BICEPS 



. or rt won’t cost you a ce»tf J 

WP HAT I did fur Larry Campbell^: 
i ■ ^ you h'-i'.i 14 ate Lirryir 

nim lilr it. hjc dun J !'■ |j..:i::i:k Crynrfit: 



EiDnctr. j n wnr 

I am sum! can etc fot 

, _ 1 in acricu cudiy — ice 

him Idle mcTL' ihjn 2 2J n*ufick o-vfrliHi J Tri th duc liind — 
anil Tjirfjf nr,iy o-rte uf huni£red* of my puplts wlr<i havo 
CKtit'ILcd .it strenprh arJikEff, Irt HO timt! at a!E r yPu rttu will 
be el oriTft rhe OhOC-llItii -prcFi Tvirh n 1 JO pound weijtbr - 
All I wtiiiL j- ■■* cbnncc cu peeve m yi,e 1 1 i:it X <:i ic jedd ' 
inches of, muicle cm YpiTH (hrit and 2 iathr* to each nf 
VOUR. PiCrpb. A ini 1 don't mean cream-puff pmitLcf cither 
“ foil wJ3l fler real, ccniiliLij, irvrljitihlr jnuadei char -wlII 
nirikf yonf irm-n mvudi mpecr you and Tvornen ..div.i ri.- /ijij | 
Take my fuLL cnuinc. if if d*rj n*[ du all I say— it wun'r 
Lustycru One purnv, i'*im rtic pnscajfe you have IbfPE vrill 
he refunded tn you. Tjy one of fliy Lcsf uuujaijs NOW— 

Send for ‘‘Moulding a Mighty Chesf T 
A Complete Course for ONLY 25c 

It ts-ili Ik a Rtpl.i4aw] tv jr>xa. Ton ean r t Kikkc unibfmfac-. Tbr prorr- 
uritY Of tllO riponfifctt □rm . «l t'riulL in Lliu wurJd r ! tii 1 1 h Ih ninr| l;lrj 
ciiuni;. I giVfl yuU fiJI UiU AncnjEA i> f airfrifli n illii^tTntrd nr*d tSC« 
iiliiinii] iih yuia hicii Eh- rrt, In iOilnvEi ynij ri.n n :ml|Zhry t^iek *ml 11 
ir^T<«lnrin cjhiKt, Mnil yTKar OfMCli-T TIOW wllilo ?iM ckj - ! □ElLI ■■■£ fhLj 
cDunp fit ibvj; IrtTBduol’Drr pnee only 25c. 

[ u-ill nut Jilr.iL y^'u Elj L I : - -.-KkhL, T nn ili-vrliip ftery cikrf nr nil G*f ?uUf 
bofiy. Try nnjr -uiui ef bj Ebp 4 -.iilT^.‘* lieu-rf in Hit 1X4] [HU U- 2Sc. Or. 
try aJl hit m th>?m focBnly SL.tW. 

Rush the Coupon Today 

.'■’ill] yoorr erfLf iiuw H-,:1 1 wfll SihJuiL n FRF..I: OU]'y rf “NERVES 
OF fiTtEL, kuaclu LiicR !«□«-’■ [c 1 1 n priyckit bunk i^. the 
FtTCApfA f “II and murelc ballflfT. Hull «r |iinliimi «f timrVi !<W I 1 i i : J 

itvjIL i" :-iU tell Vliii ilLHIHi'.'nly (iii-w jihj r*n blllill Myir ttu-Itv nni3li.-i-.iL.rlli 

■tH.ei^j-jil crt ihr-ira. Jh*h Duc— tdraap This ^pcdnl UZxv. 



Books on 32 Subjects 

E'npuloj hJwhauIf^ ft™ rOMaltzcs In mjppfj-Lmr banks an nuy 
Hst'Jn-r. j jhie <uvi.!r t^ilfl lire Owl ili t Ivwkn rnu uj.ii’ aiiij ii -lIi 
W ilt; wlvbrcliwmcni oiyaar nri.l*r tdank- DnlalaK ulyi tlcAu an 2 IILHA 
subjct-ui jCufL 



■ Madarrt‘1 

tp-m-dbie. ,fi.M 



ft the Fra FT 

DompLeic. . . 

ARTIST iCmnmfrtlall 

Muurj-Mntlnc Art . H.JO 
ATLAS r*t Wnrld 
M mlem. New BriumJ- 

an*v sj.no 

BDOKKEEPIHt 

fraecvcs-l iiBcUbuot 51. nn 

BmcKLd TIHC 

ri:.1n i’li ■ 1 1 Fncin... II.5D 

Carburetors mu m**;*%< 

New, FruLlseit iiuiticn. SZlJO 

chalk talk 

amt Crairijn Prcflrnla, 

U:jni , . . S1-Z5 

PkawiNC 

T-lCftaud ilid I'll r,] h>^.t 

live 51.50 

DRV CLEANING (PTicHeiII 
cm] Llyi-r . . S3.BU 

ElUlftpliLIni ntuthudF 
New, i.l|t-ni-i|.ii-ni w jc.. kz.BO 
FLOWER Raiding 
]iM] LJuruttc.n.t 

AnEiTcrtti...... .ia.nn 

FLVIMC 

: .m |il iik’it ilJD 

FUR RAI5IH( 

F111- mrni sa.Bg 

FURNITURE repairimc 

L'ViklilTiC and ] ■/-. I'lir.i- 
Unn 55. BD 

Hnat FUkmsning 

and J Jr-:-, rat Ian S3. OB 



INDENTIONS. 

ilOTF Vl \ r : 1 . 1 . 1 ’ r*y . . S2.5B 

LETTERING -AND ntllCN 

Btadln EJaiidbouk m[ 53 . do 

LOG CAhiMt 

Ftim-tu UuILd SJJp 

MAGIC 

IfiitU := Best Ik i’ll: or. . S3-0B 
RAIKTS AND COLORf 

!LflTLnfl ar 52 Bfl 

PHOTO MARKET GUI Of 
'V lure. ttIjLE, liliH Lb Sill 

VM1T llllulHLl u in 

PLASTefinC 

Dost liuEiurtSmi Man’ 

|J j] il 25 

Radio SERVicmg 
Him- timiHU mnney otic il.54 
HEAL TSTATE 

ICJlu-mtAr Sf.nB 

SHOW CARDS 

ArtbUn JJJB 

SltN PAINTING 
LiiCfiicr SyacHW uf . . . .33^9 
Stftfttn E.nqlnaer'1 L-kfUiu 
Efni» So S5h13ln , IT. |V> 

steel -Square 

llow ta lie*. , , , ;lh 

TEilscnpr rAmatEnir'.i 

T llow.ta Mik, ........ S3 .» 

TDOLJ (Uplug'i 
Tlrikcrtnc wltli TnaH.. U.M 
TRICKS ITOO: 

V-nr tlic Amatrmr. . ji.h 
MDO b r 1rii3.il INQ 
i'kun ii Uecnratlrc. . . tl.en 



— SEND h« honey- 

J'»c fhcfli thelbnirkjyoii w*nt.and inn LI thn win, In aiHurtUrmeuc. 

IS Is ■ ■ u r '/rd'ir Nbnk. I'-:: I |« I Iripfr 1 1 1 1 :id H 1 - i.;kj L-l> i' I s ; n , La" lilni 

S'i c / r n L ] , c . c, fi r :l fr; l h i3rjK.- ii ,ui,i le the U B. rcails u u U |> 
DhJvHnjt jin. Irir.Jijrjij lit ccniw pier beak exiea tor ;n.ri....-M. 

POPULAR MECHANICS PREiS Ream P-1. 3*b Eftil Ontn/la 
St., Chlrjqe, l(L 



I STOVii nii'i vd 
T "nt-liL-J ti* in j' cliitbL 
4 nclu-jcarL/biciiiH 

r. inebertb rviy I'.’ck 

P . , 1 1 usdBjf Li - - 
Jciw..tt;|v3C' , m.'jf 
1’i yiiriJT nuniiiip™ 
L-. . h - ■ - ■ - ! 

Larry SJDCd.ii bell 




POPULAR MECHANICS ADVERTISING SECTION 



&JA 




This Revelation 
Will Startle 

Men Past 40! 



But It Mnf Bring Tran of Co inKort Mi Thtrir LiVti! 

n AY S' vuu Hurt muK& of yo<a ntmiifUiV Bo s - uii mitTer fryni 
pm: i In l*iel, kit* tn>l fMi* V-0 iron Asm’ll tn cist yp j cn i-:i 
time* -At rilgJit-V Art i on a victim of iwrvutanMM. r ■ i Ih-.iu. ■ N ^hhjkh. 
mental dri.n'x.lr. n. dimnfe oiiiHilju.ili.il, aaIueIm, hlniUlcr trim Mir.’ 
MuJiy Elm 1 1 U-.IHL Ju m ITi-ti mlHUki' : I . I I- 1 1 “ f:ir :h j' 1 1 ; 1 1 r i .. 1 1 . n I 

iipprouBluiiir '<ld ifc. They iimlervo pmlonped trciitnieiriN chut 
rns^urmtJy Tirliic ij-i ml^r fuinl ± lli'u n.i( iiiUrir. Liih: i.iil .ii*n. JSiulliih- 
HiCT f -M ■■■> aCUse stt the real trouble. 

Bit True MtaOlai *>? * flnj Qlwd 
SnlnrcHi but fiziiinrl rlur iIikhp .til hui.ih In mem fins'! 411 are i.rivri 
flhaVu .PruntirM G-laiid failure. L'lilstlnv ilunil iieau'iie? uwiiiibii Ami 
hr h 1 .(i EurirLImi. Units? iximcctml It irtll lltasly crow worst:. The 
riihULi 1* Lifiipii wrthrtiuil ij-KI lure ■uh umvu Bun:« , s‘- 

Wlwt TNI* Treatment M*u? Mean* 

Woir *n .tSnArt^i -rlmiii-* liftn nopfOiWl :lT| imiitckifi tfrijalana 
s "i.iii.i lued Mirj cndnrad bv physlchms ami HSinlLiinriu. 

it mres directly to the uxcii. of r Jm potisnite iflsud. rcllcvLm, r i’mi:- 

(jft':. i!., Mn-ri-!:^- 1114 i-iii;n \II..||. I. 11:11; :.i:-l nr: in .il:V 1114; . M.uij ii-it- 

tvenrt rebel Almoist ever nlifM. (Xlicn- wty they rirLimllj' Jtlt JU 
1 euru j' nil Hirer in I do.™. JMac a drill; mmLImiie — nothlnf to Kiralltiw 
■-■EiiAiftiffli — diet — vwlet ray— cr eoerdiMi, ii m i.vii:r;,| my thud. 
Any time cun use Lt in the privacy of hii own mom. 

IH,H 4 Mem Hite Found the Ana Tver 

They bsve lercn aliown. tins iccrnt of new health and ntriihiik In 
laviihit; tliH tiny vital mam-il? dtim! SfltUS nt fhCi irtEfcaJ In inany 
men's lived udieh Lt ocelns to CulL 

K Ton f 

r S%i!f l!f “ Act Now l 

The h'Hill lH 11 r IIiIh ih D Tr iiipIIiihI : i-"l ijii Klr.rr ' lii|. r 
LI11L ih-n In. .'i.r.rr u ill i^T- you Wot l> Um 7 lluVA 

true 1 ri;i 1 If It daenn't lirtne drained lute rattef— 
r It dCTrin I . : 1 1 ■ Li: ytilL I1111L 141 ynuhi In m tyrr :i 7 
d»r* ti w|t| tiwit yuH twthlh*. Mull the ronooir 
Sur ileljJht wkI Free cnjiy ril 'lITiy Many ihijiL 
Ate Old lit 40 ." ft tilt- luimilnMi [iiOtH Ulftt nmy 

Dfffvfl uelteltBi co j'imi. Ms dlulcluou. 




lr yvu Mm VI «h o( ch$ Itci^lili'K nild'V’M The inMlrn Tbernul 
On.. HM Wen. Km. u-i.hllrex. Jtent, ildl, lAit Anmilbt ( :■ Hr. 
la Ouwulih ndtlnMt The Ott-lrii Tbnmitil lhi Dnrk ." : -I i 
I'm nun IHE., TfimiUn, t * hi 



W. J. KIRK, Pruddent. 

The F.livctu Thurmul Cn. h 

31^.1 Mikritj Art., Steubenville,. Ohio. 

^c r d datulh iif l.-Vor TtIh[ iiml Tree Con' of "’Chy Maay Men 
Are (ltd at td, -1 j<o twit or olilji;flc::'iiii. 



Vuaie ... 



AiM raw 



City..., 



. jvtvlu . , U. 







SMASHING 



A II VENTURE TALES 



The Open Rond For Roys 5 e a Jtl- 
nvipiiinij iwblirfiin.B rr^r- 
Idint; acortc: at dir advenrure, 
if>irL uo lHtt.urr icli; Ir^ Fjiriiavscofchcs und rttiru thltftSS: 
advcniu rv riiorics of Lhu barren wattvT at the AtEiio, of 
(he wild | un sics of the Trnplts, ijf tht b+H.f li;f|i;IAl flF 
the Wcrld Wjflr, of tfn- ow hwns of Ok Old West, art! 
e>f thp mysterious Zands of the Rnr Exist; Liitbiess 
ityriL-s. MhiEil sinfias, : 1 ik 1 yrinriy ni hura Tri ixL'itinn 
f.iur Krcat serials each ■a-twch £1 CIO in t-ro F: farm. 
WurW-wjiie crifWfMWjdcsiw eluh. simnivt, 'Cj«a. Ruud 
Pioneer EZlub, best d;i 7 K on hunrins, fithrnc. ramnins. 
Contest? (hilnre. with hlenry of prirc mijeiey. Rvd- 
bioixititS utoriei for mS-bloodcd Ivc Ixiys- 



H EP.E'5 yi'iLr chance id set 
chis husiy. srrjcirah sum 
nins steam, engine. Look at 
the picrurc;. Isn't it a licaury 1 ? 
Mand factored by world'? U?c4- 
rnLi maker. Fine qual ity arid 
highly finished sn bniihc cnl- 
Mrs. !-3us heavy fly wheel, 
nrsiipnch ruiii'iin.ti piston niid 
heavy cyJiiKlef, Sinmi bolter 
and littinRS. Lurpo fire bcot, 
3\illey Tvheft that mcLS mefihBtli- 
cn| toys. Runi Otl alcohcl C>I 
conned heat. U. 5 , pouerful, 
h ipliv^i. E^til it y abeam engine. 
A real bcaixcy you will he pmod 
xr> own. Just ''.-Fiiii yoii huVC 
I.vtVi n'4'iitrnir for rmil yma can 
have Lt FKhlil JUjJ hpcelxiL 
OtTet, 






SPECIAL OFFER 

P I'isoldr yearly subscript ion price Si .Aft T ■ ■ mnbe wr 
friends- we ■will stmtt year hum tr-elva fat lesvaa for?t,iW 
risd (end ycoj also this tie steam cr.CLne FREE. Act 
quietly. 



HOfiFthEAN JIM'Ti. Jjaffr/jfliis/i EaM.'-jafteJ 

OPF.N Ii.il A I> TOR BOVS 

ElO Hc-wbu.tr St. 1 IkritMi, Min. 

Here's my 51 Bet your MTc ] 'll btuSi this offer. Send 
neift Ll big issues, el Open Ruod and rush, my Stenm 
Engine. 



W«"1* • . - r . r , r - r 

Airi.C 

Town -SWe , . 

(Til read ran Auf-u/e ff. /"'ijr?ign fiV eifr^ 



ll-’Jiivie- iLTithtp to (id-Derfigcrrr jjE;riaa juciLfitrjL Pct-jnxlar J/t’eAtllddJ 



MX 



POPULAR MECHANICS ADVERTISING SECTION 




ARC YOU INTERESTED IN A 

Bigger Pay-Check? 



Government finumr nknir tli*L wtn w3th Oftl^imnwr 
i^tnnating ■■fh An » V nr,a.f 4 of 5 JO a v,-<-ck 'iurhniif their *m- 
ploytii ytara. 




Hiijls ichaal htiJu-j L ot avw-n ipr SStl a wcrLc during their 
yean of tmplcymtnt. 




A univ-nraity educntiaai or ftpecLaELxe'd home trainlnr 
# m»nV rvtmjs earEiLn* s to ?7tl n vtek. 




CHAATCACO MOT 
FOB P ft <f FtT 

'ii to iiifa pan 

Tea I training At fnu'flit 

<■•3*1?, 



Why Don’t Yqu 

INVESTIGATE? 

WinH jwu**lf tdlratftdw (Hot a ETioct 
tlm*) to increase your eununr poner *3 
in { i- & ilfty at Isuf as aiitu If at Would 
y i ; ■ j cl l'l 1 m ii ball *11 InHiir a day t: ' ,r : ' L yftif 
or two tn Inure j-ounirir npnLn:4 unem- 
LiloviEnzir: Stark on chUihiii hue In. wlnrb 
you Hre lMterwIeil ftr-i| IL (HilTll you 
our tc-iti or table new P It O MOT I pJJ 
PLAN l’- 'hLlil iI:lz -Till; Ii: z will tuwttaii- 
TtJu EMPLOY*! ENT fi^rvLng. 



American School 

Dept. Ml47t DrexcL Ai t. anti SSiti. St.i Chicago 



Amndnia SynhcHi-l., Tfeppr . \13 47 a 
Drc-xcfl Are. and SHcb^r.. € h.k nii^ 

& i- rr-a £ jII inlirraUHi oq Ctrl iUiL/HI ci£i:kcvl i 
■ JiLiaA Ud h r** ,jJ , 

4.s._.AnbOHl 

. ...EFcJIcLric ' '■:■ a L rm* h r 

. .-.Akt. 4 Li.ln.> KIh liW 
. .. .AiLarifitilk rU&ulruUb 

-.Civil riial.i 

" i jrlniB.1 1 



id h = r Y 3 Ii UllL Llllp EEfli HU 



, , Hir arlulaJ E 

II 

1 ** ^ ai 



i l tp^minrt#nk 
Lad iWJik'l 



■ . JAiCunio or.-J ifeaLcur 

■ rin rrn run rn 



Addnn.. 






A MONEY M4IC(Hd 



RTOOU COURSE 

C iitoon Initructof of Chicago Acedcny ol'f ln« Arti 
Art C'l-EtSof for AlSOCiatrd Ed ilors' NcwBmpct Syndicate 
Ch^er (Indio Com3d~The Ad verdu res oh Pater Prn (.the EJot- 
tic liHD) 1- Jiat 3uppnj5iL-i'“-VDun3 UpEarls — Qlta WaLt — etc. 
THE PORTFOLIO CONTAINS— Twenty Lciioni^Hun- 
dredi of 0*|i*iri» — Tvlt* Ytni All My Sisetj — Hsw la 
Drew funny P*j»fi ■— Cede Slrlpt — Pi*t|y tjifli — ite. 
H QW pad WHERE faa M ARKET TO JR DJIA WINGS 



$fQO * . *,4^' «■««** iiSSSi 

M —■ 1 37 E iVi T £ Hi E JT ■ ■ CP ItftdO 




HUMAN FIGURED 

r Surun ifin paya HhIeit IIai. ■■t . 

Fjmi> In 1 ,!»»«*■*«* i 
illcrav. iJrlliiia dtp I 



AhllHy to pa r: nr i hi lucun 
Bndl 

|kci e< irl 



> few* I 



FIGURE DRAWING FROM LIFE 

NreiHmlilLrd tvcl b«l ihnrfn Ijet* ! Jnw I be 
I iidihij filers r c-r r*fl i Ft vhhr-’ji :» 4 «i£brr 3 1 1 1 
uur. 1 , S'N-aL r-p d Ir-r 1 L.K 1 . Mikt Ift 
■■ 1 1 jaL piiiiLkl. rjia-V.i LC llLlx tn. Lio-jLi j*™. 

F, J. Drake A Cp.,Dept.11 

1 at. Ml MfcU.rt HW- PiEttl. Wj 




Btt q TELEVISION EXPERT 



CIrt Into T iiIi:vIelI:iii _ the Pi— i.- inn; nHW ■ .. 

lodijrtrj wSirh hi II mike tbonunda rkb, 

trJj m l y.ii -tinCTt hetv u’. thv wurld'l plvbUlb 
'J i ■ I . ■ i,-i 1 1 1 r. n ?ph™l. oamprinp iTib ifaru« lop 

t' : tt. r.T Ulmnirri Ldleit akyieraper. It 
jmj i.TP n“v p f yi.nm n-T vrv , kit; J yODP biLnte 

and niUnnil fat f U I LlafannD'frOT *hni|t •:«: r 
plus whert-nr J'lii Tn» T P r - .1 t ‘-■ i - 1 3 1 ;- b J 

rpLu ft lil lcTi par povitlau. Write TudnY. 

SID NGEL frtlidlr"C 
FIRST NATIONAL mmMdH 
IMIPwirtr * UilWF Mi. lUmnCmik 




Special Introductory Offer to Radio Owners 

10° 



]tHU*K ii ttw rLrorap ]iel|? In liorlliiif naw itnllflu. 
fthMtML <lf i TiiLTiZr:!, .11; 1 PIIT I;.’ kDtiydrif Wliat H Oil lilt U.I 
yet cvwbpvd. ».•» Maii.OOO k. imp- nimii 
iia pvit. wlif-rr Tor a 5c— with. UiB 



I iiVi'T. v.'In' rn Tor a Je— wJL 

P AOEK Ndjft 



l« - d mJliF xilnu>^ni. 

Llf'J UiiJkV i II.... Ift.d ll 

Clgynwland. Ohio 



1 



BUILD YOUR OWN BOAT 

AT SMALL COST 

I P you mu 4 hr«tinB eolliiulut y-tiu Irnvs fit nfs felt tbfi 
iicvd hi' .p. irnlly Aiiod Imh.4: ab hnatLnx; one that teould 
explain in romp rrl i e 1 1 n Lv t, B4ro-lpy^4<i> fiinn all tbs di't-n-l-i 
of bulftinc. Vip-t-tmilftiiiE und bnamminPtnaDcn. 

It ia Coj dip uiGPtuur tioilder aiid eniaU brut owner UjsL 

The New 

Popular Mechanics 

BOAT BOOK 

in written. Here iM boktn tb&t 
pill rr/ji'i!.',' pipTSFi i'h Li IlhJ II I lT ftnd M> 
diorouftbCy expUi n-wi tliut nnp- 
ii nil 1 1 , iuj ,;e-:].rianiriri can tu i'i'ET 
(fim uTflf, nie deoiHb! iholiidei 
both Ln.lx'in.rda niid outbcArdn, 
fait buutn. niiTf byid-s. BkiliPE* 
IxjiiLi. 4i.iL linrni-jir.ippllpr cioit. 

The One Book Needed 
By Every Beating 
Enthusiast 

B«id« bvat feiiildine EnEofmatlaci, tbfiffl is -taft^tiikp- 
■■■■ii irfyiif £■■:■ l. mou- about thi> iipcrnrii-n, otr.iLpr.icnt. rzrr, 
truir and nui n Ivnnnro- uf bosta. Thin JncHujiLca «H:uruin- 
nlnp. bontiim HtiKs t»vi|p?,tiiHi. tuL« Lh* tikmL, bnndJin^ 
enil:i'-i; craft, eoYernment rcRulatlciD of motor bon to, iuoti, 
fiPPTTTL jinialn. uoefijL Unit jiaka ol vuiluob kliide, fli^fuy 
oE Lerir.;, tO-hlpe. rtr. 




liT 3'niei iSrvrrst In f>lorl — F-n>fii*a|y TIIoa-. 
Iniij. I.ftipe Sim '7 i H> in.) rjorh. Frlor «S.*0. 

Sen! IHJhtllil'J UIHIH [cCcLrrt Hit liiJLO l.'C l>V PAffL't 

CL U. D. anywheto In. cbo L. ~ 



post 



ur.ywii t-ro In tbo 



S. 






POPULAR MECHANICS PRESS 



RaAm P-S 



SOff E. OntAiia SL 



Chka^a-j I 



POPULAR MECHANICS ADVERTISING SECTION 



05-1 



1 




3AVA30LE 

Agents up 10 SiLCD Daily 

ri’lBtS iiniirliiL- , ’ph'- < ilc" 

1 fur ibi fciW 1:1 fSt M |!tiT. 



li iAi i’# alriifl.lrn* ^rrla fi’JI lb Jft 

■r rK-p-^pry. *n n Iww 

-ul' r.. -,U km!-? like t»jM+i -n io'Pd. ■■■H" - 
■n Li ki> in ■! brass k h . DtM fc «"J irJ fro-ftJ k 

vnriiihi IFiin libs \| t'jxh. IkiiL'k . 

□ all - alliS, 

ci I'.'Lii a ‘ i i i:iii;i. r.i*u 

Ikir Iribiil phU. j^ru 

I." n 1 ■ ■ ; r*"» 



FREE Sample 

On Leather 

Ch< 1 ymir Irw v nir-|:l* Mil ntfBtt -inlVlrii; T*t'- 
□n±nj[ nfftriLi nil to (12 dolly. WELImut rt|H> 

tltOM-, I III. t:i. i h :i|- ij- |ini[jL-| Like KIlEiUJl Ot 
ChlLIWiiia w||ii m+Je IKI-W fJiviu h day. Ttmii- 
Docrtli 0100011111 up with ITilf u-uiuku 'hard 

times" |il-i ■ ll.r! j. nU rill w.T I IL'.'"-. WlttCtOdiy, 

SAViSOLE CD.. Dipt. A-M.. Cinci-mni, Ohio 






Fk\ r 
Tirf^ ' 
WlHlSMUttl 

]| indn'd* -al 
u-:". U/Djln 
.ii.y buk'T, 
Clltir I if IiIlH.Ii 
n i I i r Ir- 





New Kind- of 
Can Opener 



WORKS LIKE M4GEC! 



An. auto mjtllc, illi'ipto I Jttlc tfllj upening i:iil rliLi.i: for die hn me! 
For nw nil nmikaliMf. lunlian dcvVsbiilili iim c*n Aiui ou|h n- it ttar top 
lr-xiv liij.-- mi riiii o|irh,nmi.H4ti a-liJ vlmn. Just (urn a tmn'k, tiiaw 
nil. AjiprovoU, hy Cjnoil llriiiiaeiiejilrtg Hint. N» womltr am ii.-j makr 

trait 



liTtlnnd 1 1 i-iii-r-ki-c ji 

(nod tnomy. Full op hiinTij [Liniii Wflw (udHy fatNiMifcit 



toiler. 




AlMlIFV now fifh 

I- Ay. Mall Clerk t, 

■ I'. *T. l.nTinm- r 

I ILI D. Oartkr ( 

:■ S|m1ni Aeen.1 '' 

:• Cuslornii IbipeftnrL 
i CHy MoU furrier 
f a» O. Clnk f 

h Million i 

] E'liMUlLUriT 



Ornaafl hiliurllui Hurl 

V-- id -«r- FILKC [uitL-.I./i - I 



FWTURI jfiBS 

I EHiralAtMlt | fi+ip,, I 

Ptniny-cretd 
A toll lor 
I rn .liiir m Al- 1. I 
U, £. Uanltr 1 
F'inr iL 

5 ■: : i : 1 1 _ rr i - 1 1 r 

1 WntDlunan 
■} Hk.lleit r.iiUmrer . 
J SLyimtlciil Uiertl 






Ur 

HASIE 

U DLiiLi::y . 






iii.ii. 

**<hislily~ I'.rf.i-r+l 



CENTRAL STATES HF 6 . C 



B&hWl CM ^rivliij; for Uibucrci ilo 
tli"ii-irii|n li MakeyuiLTCnl 1 fm<i 
anil happy mth TuhLCi-o 1 : I ■ ■ i - 1 ■ ■ . - r. 

K'>f BAiiltf ".ltu[n, MiiLiiut.ilr. rum 1 1 up. 
WiJ tc tea tree- booklrl tclUnirer |n- 
Ji rliii-l flff-Srti'it Ei>Ti*rrtS#|*l ■li. |:i.'i|ii- 
nt)le.caiiy , ir*ytprelSeiC'Lbp . 

irtVlnp 1 1 1 : L 1 1 y DlltlL bovc. 
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Earn tW ri> STS a wirt'ls its ;■» Medbnnic. Ncrrr In 

I Iili "history d( the auiomorlvi' hiiHini mhh. ha« then 1 ht-en 
Hin li a iL-iiiiincI fiuf THAI IVEI’i men. S naili iralnlnfi. 
litK >x»u (nr a j-:i l> rhura wait Inn for you nr to Dptn your 
■ i'i ■! f i- pi it it Hlli.i|i. iti'iid who t cwtk M rKwcpriy 1 pfi i runl m un 
lull i- dim 0. 1 1 LindTddit iir Ol lltrt run tell i du! facts Miually 
inldrvsf ini^. Don’t Jaak fiir n jeh] 1'KAIN fvf ][! 



FnTTell. I*i. [ li|in. 
lli'ii r Mac ■ PScnie lern'n r J me 
ydUf r-u I u luM.. I uml El Etj- 
Difd ti> my [mvelJiiR ii>uve- 

nlre. E om wr>ri'.rii: in a 

3i iuiLl'e li puraiLc ul Lfuiuilli T 
tisre been um. ef ichmil unly 
fduir Vt. Ttiafiki to Me- 

Hthx3lv TruInLnft. Mytii nr 

rrflnrdi to aEL M. Lluiliiult 



HiiLlor, Ark,, Mi>v, li, lU.iJ. 
IIh'ht Mnr i Jiiat n few [I iIm* 
Whlcfl id l oll I IiiLl-tlhE you. ! 
left jour o- Itiii'ii rwo yv-n r» 

nt» la Ft May. Since f IcTl r 

ba.lL: iliiL Sllil a day t ihiiiNI 

ralt -’funi timei."' r Tme 

lieco IL'fifkLrtp: ,*1*0 i-Iillu I 
left anil ham av'i Tnfii-rt Ir HIT 
i n rn I ii uh 4-1T.1 ml ,i fflouih, 

111 Fplte df till- lkuTil llnui. 

M h ii j I Lian k:i L Ilmh. I lihnrp 



EIGHT WEEKS of Actual 
Shop Training 

iSo hiinks I'-r Lrsanns th* McfS-w f i'iiy '. l ji v. FLr.s( yn i.i Irfirrt 
Cht- " , »loy" of evurythfuii you iln: then under comiH-trii.r 
lnuruetordt, yrjii mi till- Jn1». Veu usirk Oh TviEl esjwEp- 
rnent nnnl mot h inei, with the real remlr. of itir :iure> 
eiWft. lit nrlfthc Blwn y&B Sfr TRAINED ta 

huld down n permunent DI(J PATE' Ja1>. Any man In 
tei fiii I'fin lirtlfn- HVflT* fuday rut Wt-w Lucy Tuition (Sfferj 
IndudkeigL 



AVIATION and AUTO 
ELECTRICITY 



'Aviation is th» ntsr field t»i of la ravin ft nil -money fer-ijwtlany 
traliivd men. The Melwroiif ronrse Ln Autc.AleebH.nli.-H Ln- 
l-LulIl'h .VvlhIiiiii I'.k i-I rli-l I y. The PELfT. ipn-lil i-iiurii In 
Aioto Electricity Ir lully described In the lil£ Auto Dock. 
-Mall Ibo l i> u ] 1 1 .* 1 3 tuday-J 



MONEY BACK GUARANTEE? 



In el-Ebt wt-ck* -of InttuoEve iiwEninC: avtoul olnvii Hkn-k i«. Iih 
ivul liHuhi hi ei n.-ul L-i| uLpmun t : ,vn il v I L I Ik- i| ual Itii'il -Ira m r-rpC 
h ItEil I'ay Job as- an Auto Mechanic. Ef itm ere noi rarlr-. 
bi d u lieu L juur nual 111-, j-l I-:|3II . j uuj l Ull liui IVlII b* lililaijnL 



n~l w* T?- ISh Write today lor El ft P™j RfHik nn AtTOb, 

■* lm Ei Hi Alec tbe lart* aboui fobs-, end l.-c™ 1 'ultlbin 
* Orturi. Ma I Isn 1 tlh.- ClW^m Jihih N (IT 



o-WtflH.tr vim, It otili&atcj, MB to tell T 
train Tor IIEi Alciney In el-titm ttiorc u.** kr. 
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McSWEENY SCHOOLS 

AUTO, TRACTOR and AVIATION 



DEPT. A-10-1 CLEVELAND, OHIO 

Mall Coupon lor Free Beak 

Mi-Sv.-i nr A icl-ii . Tnii in and .1 vial min Hh-IichiI 
IV: pr. A- 1*- 1 . dsTeland. Ohio. 

'.I III’.IIMI. n cl nt iiEillii.il li. ll, i-hChI Ian’- J. iAlt ISIfl FILTiTi ISilbk mi 
.tutu-:: Dfeiij EUII inlitnnWiijn dbmjl yimr Juw Vuiti- ui uncrliKEudlmt 
l-'Jil-Mi Xl-.v .vvliiiiuD Geune. 
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Fit reet ........... 

a Torn. . rrr„„ , rrr. 1-11 i , rr -Si ■■« 
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Here’s FUN! 

And Good Profits in Your Spare Time 

Yes Eli. rlpli; at j-mu bug v'ork twin'll. yi"i faalhlfln 
IJitKO wj sii.tirtnl norrltlsi; rl^cki, Mlt-tm?], ?nd liu - 
ikwlt i<£ i.:tlier Urn xitli. Yi)ti maka gat'd moms/. | 

Learn To Mount Birds 
and Animals 

Mftual IMi. Eainc-lvadi, r.-.n Elina nml 
ninhu lliitn Inlo rusi. irhdE. JKilkjtr. 

]ji viii i.ij 1 raua stoat yiui vc-'ji hiiiiiiiii! 
cr-vpll ii-i W* sfii.ir ma ?, m. I'HfiVi; TLL1T 
mfi ftTtHIT BY ACTUALLY WUXT- 
3S<2 T33IJ VIM I. 

FREE BOOK '' v nt* lodir. ttir 1 

rntc - u n * iIiLh (Vaa bank Unit 
ivIN half to Si»Tn Toilitrau Cmli.l'ii 

IiUTiiLjViI. 4 Ilf irLliL PiiIlLm IihfaUA. ]• t 

frfi' Sand Eh* krriJliL.ii. *i.?rp. yr-ur net. 

N. W. S:h;>.i! ai Taildirmy] 

SHI El^onH EJldg., 

Om jh n . Hi hr, 

Ml- m L be jour f rf a hjiilr, 

'■rii.ir rn .Hmjnl Onua/' (all Inn 
linw I aiii luitiL T:i3jd,«riEr by Hilt 




Learn to Dance 

Wl niui lfiifii *15 lb# iiiodvrn iSbiicw — thr Lat* • 
Tanq.. fuf-jwi, r:,n nr-w Fi>* Tkica. ibTMmy Walluy. 
nnmtt. i iijlttit o.ri? tttspt. ami popular Sncirsi ■, atcim 
he Jinrac. cnlJy miiL aulnhly. \ r *w irli.irp. - hhiIk.k] 



ni.ik.-Ei - lai^inM *h aim ills ibA-M-i;. 

Hirin'? m'jrri. I'.&'c m * r-il. 1 i.-r-r. 

C anpJrt# wn- lU j»fl«A *1 1 1 1— 1|* i «..i ua A 
Tim Juki. Ei'raii* ia> lai mimr Ptd 4 t. ir«nrr 
f-iinafa. il.uS, | J.sr a; ■■■!»■ >isca ir?i B i2 7 E=LpSJ 

i'i-iL ■!■!« E. -sMir J-E-3 
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■piun ipiinictnm 

I .lun.:-, . Ii>:if liiiw 



0-1 r>- A Meiifrfl* Dr.’ll I 
IFrf-Pt. Cur anti 1 -* Hn w 
tniiEt-l- I hri'i'i uDitLly. 

lining pspIni^J clt-nrir 
Play In Hill Harr 

AlLrE jt"j d&t Mr k'Ur 

4UF JW c>lir 

Kviiqi -mi cb-ardi vibb 
ipj-p lit tic pr*:l . K :■ 

I 1 . 1 r- ■ . , , L k .TiiipIi AI Im'in | 

*»Lrr- n+tdtd. 

GIVEN ^ 



EfliK Lvkvo-Ji* 

Eylti pf thu d-in’l bmv 
qm rMi irom ■.sr-ih+J, 
civs Ml p^lncpd It r.-un t 

n iVJ ClrAT fili' llir-kfa ir.La 

|J I., In.. .. 

I’sSi *1 bod c**r. 
u Putl jiiu rnmil 

a iw«t toned 



riHiT HAWAIIAN turfSCRVflTORV «l MUSI t, Jnc. 

Elh n»Dr.-*Egrwvrth tT-*r. D-d. J-l(l H*- r V* l lli. N.f. 

q fr n ,| rr rAs Ldvr 4 / i.id .-rtcut of 

ml Wsfli f" " ■" 
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ELECTRICAL ENGINEERING 




¥001 ALPHAj. llvi :*LLL. ll U [ pL[.rt LirKfilj. CJlI.I^, 



I'mi-tlriir LmLnl-u; In F.I.EjCTKTCITTi" nf|| Turkic 
J-iiUt rill lire A CniiilntFi l'JT iuirr ji Ui j -JUvenr 
• .lit 1 -r r u 1 1 . 1 L. ; g||... ■! J..r r.L.r p r .y. Iiiir In li! , n( 
IuuiOl 'I'rJ.F-i'J^ruN. TMnhJNG n;<g- 

TUREK. tLttTTRIC RF.K HlKiERJlTTOPi. 

COMMEHCIAL tl.F\7IKJt:.M.. lE^C.l- 
SEE HI Hti. wntt' klav C.r F LiKfc7 1. T,t UJft 
a Till ClClDlL-; OP bURM E'AUT F.XPEHflEH 
pibu, MpitlPB inia U"3 etnK»e Isiwrwwd Ln r 

Sthacl d! Enrintcring 



LEARN WATCHMAKING 

Qiyd b<^-nme-lodrw:Dden.t, We >ipljn yiiyi^tiJfir a 

liary to l»;nm. tk-nd; tar FK LLC- CATAiAKJ. 

IT. LOUIS WAT^HMUiuMlS 5C.li.aOL DEFT. -3 



■T. LOLFIE- MO. 



HIGH CLASS POULTRY BOOK 
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'IIIII.E llw 
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l.nic rKi.'rg. Uk/rfcr, r-:'--i% . J ..i?nllr-. 

L:m*. tlLc. »W« r***-. Ila l'T.-inpt. 

Ufetarn II^Ec Jin ry BOX E2 «*Mn+. «»!»■ 
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3RIGES- bratrd, rerUliPil, trip!? 
I.i u:.1 SUPCA-jC KYHAiuh. 



■LD-W CHICK PRICES t 

Si VidUllM fc»ri 

iiuin OiiiH. lliLiTlir;. f ilkTJli-il.wg f 

Lierul trpMM-i^T^c, ftriu, f«r ME^f 

bvnl iix». ■"«:■. f..i M. me-. Pkuadv- 

nxnKvirtiuLTHV h*art. bj. ^ Culinm, ihi 
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J^L :.'i‘ 



BIG FREE SQUAB BOOK 



ribk- I*wi*f ni Maul Wl£ Sqinb, 

doablr rtiv-vin—li.”-. BmImiH In J. 



of m- i':n p p n I r.j 

r 1 i;-n T , .uni. ... 1 -.man Sf-ld la LW [MU IH.n..^ 

rp»lin«i Inn :‘h h«a.h--w la laa*,l ut ,,uH |yj*. 

uar :Ud yair. bra ln^ v»r Hn-iM Ufatiiiri M* ■Ihr-Mi!. 

Plin-Wb ft^k S^b Ca^-flM M SL, MJn..., 
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lid ur no Ihli id -n n Mar! -Mr. Hi 

Urppi fc-tj mill it la up "in J-S?- ■•.iM.ji* mm | 
y. . iyp?I 12 Ippii- . Iwttlr*n p.-mxrt- ........ 1, .1 . 

.. 5-.-. Cl.’l k IPrnnl I I- ■ 
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FOR U1 

H1HCHI1AAS 5k. HEW ZEALAND WHITES 
» r ltilT »vn : i^URi-ITS HI&HT»T PRICES. PAID 
:t TP in. _ 11 IepI ri.P«d fiuliJ^ 



ih--. !- - r .nr Hi 



Jv.a.i ,t,. Tinjc piImI » Or- *.n ' ter L-fct. 
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Electrical Engineering 



Ev*w njtr»rti!nltiM cicirnin^ to mcB pnwrir tKiirml. 

Elsctnckv s4ilL one c-i the hiflaes-t, CaMf** irwin? fit] da. Practical! 

■flu. lirKrr]/ uf HTulli ijr: HL.nidiirrl, fiivrn by home St Jil y. Ti-iLh 

:ci bar 24 ji “ — " ' ' ' 



CCuJ-IiJt _ . 1- __ ^ _ r 

wriE-lon ky 2^! m|EhoHl»« from tienical EletCrlc-,. WraLiraylir.iiig*, 
Muf-J. Jn?t. Of J eizh_liul'jjy p J_-ollLfill. tcc.; inril try [J >: D t C'jll'-'UL-J,, 

C^sulfs hc£i:kiIh, IJ p 5. N u t y , u tiZ.. Hk-Ik™ i I chartered 35 yi-:i=>t 5S£!I ;n 
-rdwcn^M! aTirtiEirllijn, IWtlrw prnli?, Iikjn fraiil- nL rni-’Ei'K ard 
so esccitfepc Ironi U. B. 1 neonK tai. Write fur fust BuLk*dn. list, otf local 

dE-jiIi'ilIj -nil xruilUiLlL'x. 

Arttlriun Sth04l, Dpi. E-UJ, DkmI at 53 Sr, CFiriiaia 



DRAW FUNNY PICTURES 




™.L.ri» M» ®r COMPLETE COUR.1l, IN 

4-'iLaU-* " I aL ” 

ii-ar- Lu (ara 

■“ — ■ !'■■■ *--n wIL 

J«>? Ivac-BEt ri- 
fl'ifri TirniEtii 

im« iut pkij-un ia£ pr^Cc bFiL 

niuiii iiu-i !<i -iijh Uni. hk ||| u 

tkLaCrua " El- 11 .”' 'iIiupJ. lurk il pi* ifl.- L- l'r-1 

**■ LkwrnqliTu Ciiciikr til ±11.. 



wifirkKiE wuKf b in 

CA^TOOMNC 

ii-i. r»i i . . . l ■ . _ ■ 



QUAK E 1 COUFftNY, Uil.ll'riijnJn . fail. II. Chhj B > 




Wenderhd. wcirdrvlwL gubtea your hand, cocrcdn your wild.* Ini 
IWilDjn. ftlg in. prove mecti Ln rtrwhuura. KoIiUlurcs- CumpPutr 
qntim-E FREE. Write C- J. Qymwl. Dent, 51, et.LtUHI._Hlo. 

Mysterious Power of Pclmanism 



uh fwnij j im 3 , tree copy nf " Rrimilfin Mlrrt Tralnlnq " 
HtrlStUvo btwfc whirl] cipCiliui ar- • J •' • 



An ln- 

J-mMlbX J>:l[i:ln 13 T ciii ml 1n.ln.lllK: 



already uicil by more rbtu TJM.tK U nc-upTr-. 3 t will mImjw tou T.,rw 
oijtnrtij' PhlimiLdiiL I*. Him iinfy aytrtem uf uh^HLile rear Llerelci|j*ng 

III. clip xiimiiI:u uhwlck Ht the WILl"i [llllll. HmlOrHMl Tjy iULPtl W'lirtl 

►win™*! Print r. ivuLili. Ednar Walbm. yir Etarry [Aiidiir. Mrlnm 



ACipfng 

UOIIOrSWl liy SIWL WnrL| 
. . . _.. r ___ air EEorry IjIL-.Iit, i-H 

(.h ajJra of buoilco. and liiinrtrwii ui otlura. WrU# TOI in 



THE P ELMAN INSTITUTE Op AMERICA 

ZTl WORTH A1TEHUE . Ot fT. gl, MEW ftOCHtLLt, fj, y . 

Earn While Learning el Home! 

TBJevlifennScianiiPietHfK, « 
Photo-Cell Work \* 

B>dir DKdi Lilr#i1 on. u™j- ' 
x^iuu, Alp rkjii,. .. rF fr, ■ ^a h U 
Tllkt. ■MTfrUi J.J - C- F li-'-l I'l ' <P ,fW T?7 

■i. -I him, H- 
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wk £Ed liMe. Ij-ara i 

«*Kk KAKf n.T; 1 . ~t lutomj 
brqqiiud.lf lllilk. M-ncIWnnir*. 
S?®*: ^ if oivuLinni'p yjucr. 
Wjuh li4iy d«r lvlt Hf^i 



WHflUl TLLELVISIOm IHtTITUTE, l nt . 
3»i Ljwrmei Ah, DppL 14,, CHIOACl), ILL 




NEW FORD-v-. 

B-FOUR BB-TRUCK 



Hut 



F A W B w oncf Practical Boole fur Everyanb ‘71 
■ler«lt«d in the Construction, Ad^lHltrtenl, i 

Upkeep and Repair nf The Nk* FurdsJJ 

TH35 NES^i- BOfW I r Jl* yai in n pnciiil] itiJ 3 a i 1 y uideElWod 
nunner to* rba: JJrn.- Jvjrd Cirr ir.J TimA. ire irnsmjcrid u uprll 
11 bijn- psnorm .ill iipkcrp. M"strnim rupiir ^ipecirms on 
rh-oi. TU ^micieb: Kay w bdd in oi Vr r if a anC witlv t25 

IJkwIinrinns. Tfcal- K'ml; jj. pxtct ilt± 
yiirh .. duiililr Irocbcrerre- trs-iilinn, A 
einiipl.rh! cn3u Ubfcx m 1 unni l-J ij r c 

Ijjai a.xr, cd my technical m HTvnt 
cjjw: cancel. 

Tthirr in little tDcrmpaiie Ert'J^ren thi 
former Bord (jij jr-J th; iu'.v V- [;:■.; hr 
sjiil Improved Fnur — ih,- lifter ar; 
Orally new end tiiferrar ran in :ip- 
|.T.irarvr, pcrfccnunt . 1 juJ [m-iU' 
tinn. 

SiT=i fnyo'hf w pjiipi-.l ufim. ,AAA 

riCilp! pnor pr C.O.D. S/UU 

fit Lf*A, ri-LJce..„,. 
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DODE- 

DRAFTING 



twining 
LEADS t£o 



G008 PAY JOBS 

in TECHNICAL. BUILDING 
and MECHANICAL FIELDS 

Send Lhe_rcmp.nl Ect my PAY HATSIHG 
ruAN — facts t\a QVvty inini who Jnu wi 
work fw It Jirinp. Lnern hciiv j'aiia can 
■jiu;ii.'Ei.lj r nnd rrunLy r.iretrar^ yfiurwrlJ nt 
I l 1 : 1 1 h.‘ fnp uny nE huridri^ln id A^OOD 
PAY iithr, thrmush llrriftanq — iJi* 
fiiurii|;Lti.-.r. of iiJL iiriyti >x>.. iinrl enter-, 
prisr. J.C'irii Ili>w tbonaandn ixf eirhure 
Jiavu dflon it. Eiriw ywu too. run raolca 
yrtur iAu'Ii better timm — bn tuoto i- . y r r : i. j i l 
uE MTipIqy-mciit — (nnr«t — a hrigh.E 

anil n future — tfiiormh pre]^ir»(tuji 
if ] -■ r . l l" c l 1 l^; . 

Train at Home for Good 
Pay and a Future 

For mow IIh'hj 50 yum. in sood tiini<a 
nnd hiuL. I Lave Ih'I |md men Into faOO Yi 
IfAlflKtJ POSIT [ON S- nr ObiefA, Supet- 
uilnnrLrinlJt, PorttueoL. Eiurineers. etc., by 
drirtlnsE them in Phra/tans, braftloc 
rjioiinn r w*| ny hdi 2 the opnn <UMf tn 
theilESST JOBS. In niiiUiioE. Kiiffinminjc 
Add t’srtory Pfodueticin. TtiE; fih.^reH® 
ijt tbi) u'hwJiJ tlepru«in (in thn UrnEtaninn. 

Tbnt's the bind ol OPPORTUNITY I 




Learn from 
an Engineer 

Ah 1 1. 1 t-npiniHr 3 
Know your rieedj. ■ 
tmSn jou .in prucrtleal 
work, 11utdcTi1i.dr1.1ucn 
tlie>wlrsi. When ynor 
IrnlTiIrtc |h ilnblu.] 
1'i'in wre reurty fur n 
trtmd DrkfLl'ij lobe 




A vnhluMi: mcftiuiio 
£u|- rbeue tsti«n. 
tjli.nild be riu.ll 
every mein wbn C. 
WMl.di-ri-1,1 wbuc riif 
ncct Tew yeim w|u 
bring liLtn I’KEB. 




i'lr. -1 Lt Cbr bonl: ITint 
3ms Tielimd fei bniciy 
3 neu |b[u- guotl Jub:i 
,i-i d cood ruvjr**, 

IdADL 1LL3-. 3-':. 



Ijjftir yr.ii. i T you huvo d iflie iiLri ni — if you 
lire lTinutiLvi.l_lM)riLiifl irf bbibj pay. or n» 
Ji4h ufc ;* II, — ir yrMir future IukiLk [>=ki 4 — 
INIT^TIGATE I bind unit w-Juit your 
clianrcj are ru u TELA lhTEEA run I v. an 
untraibod BiiiB, blnil Ike rouprai. I 
■" ill mikJ yuij two VITAL .MPfilH .1,0 HI 
lit (in.hr, anii :.Li: u 1 j iy.1 lv.it you nsu do 
ml LPraftiiig. 

Act Now I It Costs Noth- 
ing to Get the Facts 

MalNuc the c.iUfMio will iuil nbllg±to j.m In 
nay way, yet It ro»y be tbu (urnliiir vo ml kn 
your lire ftirid Lt nr once Tor ALL THE 
FACTS, jnelorlErig In y offer Of 1 Jim li.wlon:j| 
rpr*£bucmaa outot. unit urlicu you itirt, 
"rum wlulle you Irim" Irurtruer m i. mini (ijri- 
tlriu>.'Uk IihIij ij b 1 1 L jdM hm nil rat <m a ]"AY- 
I NtJ JOll, fir iiftleiraiib w iil cull on ; 

urge yon III liny w H 1. 

Amu odtErtud erd lie- 
clde Tot younell. Hoc 
DO IT SOW" I 



you r-.. 
JtaiL uniid yu ur uine 




EMClKEEH DOE£. DiUpl, U, 

1551 Lawrence Avenue, ChJugo. 

Rrcd me pirtleiOirr, n! ynur Tmin* Trntnlju *hr] dm .janinlimltlef to 
Which OnLlt-lli; Lu.llkd, Illl.dlLllll* tin. two -llv'ixL! W OL VlLuI FIHh, 



NAME.,.,, 
ADDRESS. 
CITY, ..... 
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full courses 




LEARN 



coarse 



F-nr the lire! tlMO -n liUtiwy. 
Km iiiru .1 liJTers tom iile Ivl Wto - 1 

LiiiJ I -| El.: E!ec-:rsr 1 t>-. Tete- 

v&nU, 'Lulhllllf ffcturw and 
lltowld-JilAQ — :iJI nt t'rii.i.i hi 
one UiikIp Firnr 

fnDPHS £r-r price or "t'O- Isnr- 
EHln i-iiri hr llur.hrl tl="t- 
Wc [min >-<ni In hur me 
1 nuliH ; award Lire ‘ir'hiiLj.i'hlji . 
Help omlHt iiiki mrt a Lnb. I cm 
rlLvldusL ptmtIIchI In-lTiiftkia. 
j ■ rri^-r iunL olil-rxL undo 
h al ii Ml Ln Went. KMihLiihitdl 
l!ll!.'- M-n- UlMi ■ i 

pidiiUH. 



TELEVISION- RADIO 

ELECTRICITY- TALKING PICTURES 
dnd BROADCASTING 



K-jl-'.riil »-A- 
&sln Y-iu,nb 



I 3.il ill. I 'll'. 



leAlLHQAU FARE ALLOWED 

■ ■'Aa h i* Ji'uil lira Id La- Anr-'i IU«n "nr p« 
. -iJi Cj i jY livn* ftA KUniPE Uillil| 

l^ii 1 1 1 ■ ■ iii y ■*■ I'"* ilpllabilul ncuihi 



nl in P.ft WJJ 
■ r«- II. fl 4 0 *rt. 



I HY IlYm r*h|#ltihAJ Vfc-*i .kimiPE ■JillllY ft . . . . . 

j ■ ■ 1 1 1 1 ,y 4 i cp j i r J 1 ■ rT i *■ A l"r n iItIIiiLiI'iI ntuihi it '.nnitc "iJ I 'J* 

"r,. ‘buiU'm: Up-Id ■-■nr ir. Lc* .^■■rlrn h,m\ fp\±y muiUm jlriKlirp -rhil« 

... riih? id if I- LIL*raS •‘■nrr 



ncmhi tc : r- u 

B rjuilr^ jlr: 

Tl® M J ’ nra 

B KjL cLbi hrntfl cWet ii ftfll lurfori. FW 4 Am k |Kvi Tull itult- 

r NATIONAL VADIO * £LECTBICAL SCHOOL— i 



fulidi-* T. r.t.-ia*., TwMn 

isiiB. - luiriLi Hi. . Urr-b. ! I- 1 . 1 ! Aiipli. 





CAN YOU FIX IT? 

Thciw "'.dir «fH *■*!*■ 

hBP.HQW Ijw 



!;■>■ 



diHrri 






iniriiiiriMiii TaJljr 
I K.|I In * ■ >(1^1 IT 



• Ui pit 

vwr lirTFp; i ■■■■U r >'*■ «is- 
■n*, ImifcLr “i# ih+iL lI« 

fl'IR^i Tll'fl ■■■tf I*' 1 jM- 

Knd 

cppvmii 
Lrada e-slaw »>l 
/■eunfti cbi cwL 

6 Bl| VnlUMH 

Litatt Edition 

i. r rHi r *M, HP> IM.rtn- 

■|>i*V ■bIiltii lj.nm.ni_ tic.. 

■ Ii jIii ■ 1-i-ruLrur M-lt-irB. 
Lb-l-mr rJi'Llli #£i IJh*ijll* phj 
IralhV "ilrdimr 



mi iiniroril. Joit. ik»IL ilm coujiiid and ™e' 5 l ttniil 
l-„.| s«n nf chr-re Ttniajhrtili! Wto Th'h.iL;b. luftoff 
' iln--jw*. Whfiber jrOunwttriH^hftBltuMiwifir, 

... j.i ri:. ur apuruM-IWi, onto nwntr nr Oliver. 11 
y i“ ill" TE- IiiIitivI r:l hi kll-iWlrif ll]l Jl.nn.it 
nulninr-liLli! raeCliiliki, ih*n uite odvaxie 
[am;. i.J eL: i I h FHEE UTFEft, 

DON'T SEND A PENNY! 

A Iretrcr Ifijj — In elm cleiTitLc auto lr_- 
flLHcry. ItldQER T*A V — a eiiaimv: ixi ci> 
Ir-.Ln niiAlnetJt Tnr jnurn'ir hwI h*tE- » mIim* 
or [in . 1 iinar jirn-fiLf, nn? n'j.ltl~iz rcr any 
Jiian irhii Ei-L-ii S i h |1 prkih ti> Imiirove lilru- 
mlf. Lmm AiUn LV»rF>«riiiK arltS iSmut 
wi.iiiltr m-MU a Titw way — wll limit- "tunLr- 

! 1 1 1' r. r n 1 1' 1 1 l: I r I b'ir! . FSlTlfilV WE-tllE J 1 1 ' ir \ 
t^UKX L -3 Im( if 'It- t- J la i-.y IJI.-. prntlFm. 
B- Jill hr ikT-n ■< ..ip.itti ini... ilI.Jp +a- 

jlc»r> and TiJIcn ti .ii.ul* l».ihi|i .a pi. ai» 
■..■jipaa^J it' 



ijLj l j j l 



I! 



fS m ~- R* PHrijjR ti «_tiu l hl 



AtfcimJi'V 

rr*-!*iil Llirfre-m* TrrLAlaAl ^ I#iy f*if 
p yni 1 ■ 1 1 I j iuL rnl If Jf jU ItiJ HUgK-Ti 111- 



1 



AMEIUCJIM TBCpUCMIi eOriKTY, 

JJppi.jt-liy, Urpcplji™.* MU Thlrjijft. JU. , ^ 

I v-.lIiI lit. it- K< I hr 1 'i ..I-TV. .... rnj.ii.. -J jt'jr XC fii- HTHJHH. 3 1 

wf. bpi «r I oiiiE* id I til y r-Fiura -rn-n rrJir.ri 



■is prl I Hi 
nJpnhT 



1 La Tipf i-ari^i ckllnnr ihircm ■'nip. L;pi if l,rAj« id E biv t.. 

]f af:-r 10 Jitp -ii-:- J rrrlrr f:*:- fc-» p rhrr*., I ■ill rf«l jui 1 - ind. PNf II* t* * s 
rau p l .ply S3 m n*n<h ini M i’’l ;«> i- !«■! ri*s«i urluJ* Tim cvanJilac nwm 

Ki |s-T py IT mT<C 

5 n^ll.' 1 - ......... , r . , . . r 

AdiiretB . ■■■■■■.■■■■ ■ ■ ■ ■ r ■ 1 1 1 . r s ■ 

EiTiployer'HNs.filt 

Eniplurer'a Adilnvu 

■LVfcpa irrJHnfj e ■MISJtHofl- .IfrarAniirci 



Books on Many Practical 
Subjects 

Fnsiulir *!«haiiL« Pm? jeecUUUmi ia ejrmlMrji dm numfumllQ? 

lir-Ht !i:ink :h i'iD ItiaLjf flU'>;«'l!. AH I^n. Ih>jK« nf [ErTTlt AUdEPT, W| 

wilt ietIk the I Lar- ii .runil-.El? ■ 



IHMATUm WIHDINB 

It±ilel|En.S rv?Tr k.n.m* ... S 3 -*B 
AUTO ENCYCLOPEDIA 
i.'yiLiVi. Xxiw iHitli P 3 C 1 I 1 Inn 
Cijn."«ra UtCdt lc|ipr:r. Ei- 
nnnriui. S 5 .D 0 
AUTO KINKS 

Sul- Owhcb, LiepnlriDEn. Tnr.ir- 

i 5 *h [3 TfilLl il.SD 

auto painting and 
flEriHISHInB 

JuHt 3 ’iiblhbM . . Sl.EQ 

KIND HOUSES 

JfUW ro h 3 *Ke. ..«..« 

hlui. .'hint irrjnn.Nr. 

Fnr liijlldl nc Ti*dea. . . SL 1 S 

BOsY HUIXniNHb 

New Edit lom nr "PubUlnj 
hJ^ hiLintr. tp-H.it S'. UP 

book H£FF PNG 

Gumplrle C .Mjrvr. fUn^ln 
Mill Ihuitili. Icnln JJ-EP 

BOV MECHANIC 
I'amniLi-i Vul. Lllirarr, 

4 IHril TUaffEtaMAkp Yj.flfl 
BUILT-IN FURNITURE 
('■■riiilne ]&;rr.i(:i Icrw. St.il 
CALCULATOfl 

MiiiliniiiiilratTliipii'n fl-BQ 
CARPEhYRY 
J i irni bt»i or sga Kiati. si.sd 
CHALK TALK 

llnw tlY . 11 . DD 

CHEMICAL M 40 LC 
I'ijii mill EZduumSna. 
CHEURulLY sik 
C wniilel e rew 33 - 50 I 

IVjrMsi mi MrxJalu.j 3 .D 0 
CHROimUM PLATING. 

PhwClMl . S 3 .S 0 

PqNCAETI 

17 B YVays onralaE 

No* . -M i Min . Ii,** 

DOC j an Breed ri 

Tr.iir.inir SJ.na 

ELECT* ICITV 

Far llayLncera. ....... . SJ.Sd 

ENGLISH 

Kell- 3 m iirnTTUicat 3 d. . . USD 
ETIQUETTE 
Ku- MO-P&sc 

UdIt.-.. , . ......... 11. ID 

F ARTIER " 5 BOOH 
Ut 8 AI IflDfcu arnl Ruuh 
fnr I'arcii-rd" WJvea. .ll.DQ 

FGRP Ut 

JjNi-isltent lira: [h-vyl. 

Ji-jjr. i'iii ...... , 33-00 

4 TRC [. RAISING 

A iiewLinluclyi,', ...... .Ji.QQ 

-CLASS 

WiSkUlR . .„ T . . LLTS 

HOME MECHANICS 

3311 LCIJ.UA S* 

HOME REPAIRS 

3 *T*irLltT.I Befit (rf- ■ , r r - * 3 rI 0 

IGNITION 

|1 Ny ii HiiceIJ Ynr 
OanHih i[iieiBnl[a , . , .13 4 * 
INVENTION 

FupnULt 33 'lEtflffY at 

AnLfnrau ....... IL.BD 

LATH E WORK CMCTAL". 

Mill L :■ r l 1 1 1 1 1 h aud Tli re wl 

mtiiiir. si. at 

LETTER WRlTINS 

Ruolnl aiuii ELuanea 
OMj rP . "II Jb 



LFTTCRlNC 

M nil trail tie. ... ..... . 31.00 

LOCOMOTIVE 

Mud mi P assert rr 

I jih ithniiie MithJoL Bheimo 

livery Fhrt. S1.0Q 

MAO I C 

2 DO New Trlctcn ren Ac- 

aleare. ti,*# 

Msm; it vfltmstLF 
UCO [JLITmot Thlc«i to 

Mat A 33.00 

MARKETING BY .’ll A I L 
^ClOliCB (H . . r r - , . r r . , . SLH 

Mathematics 

M Bile 3iBST r<jr the lT*u- 

csral Mia.. 11.50 

MECHANICAL ora wing 
T'- ir-ilPil Duarsc In . . . . 31.00 
Model airplanes 

B uniting ii Tm I FlylnR. ..ILSB 

money making 

p iynnuiau 41 1 j.LHHJ 1 ..... fl.n 
OCEAN LINER 

E3 ill i .- 1 1 : i . LlUmaHUfalil 3;. i:h l. 

ETen-" I 'Brt .... Jl,0<t 

OUTDOOR &PPOR- 
1 Uhl r tils 

hr MaktTiK a l.lTlna . . . 12.09 
OVTPPOk JpORT* 

Jo r Alt Year 'ttimoil 

Knw EdllkDr ....... J5-0A 

PAINT SHOP PRACTICE 
Xnw, tint eooniileto .... 1S.M 

PAINTING 

HOW <E4*« XrutljLHl.il. 11.«| 
PLUMBING 

.Uhl Plain Fnctn Inr 

Kt&y Tf ii.iiiTiWjiiy . , ,11.3* 
POULTRY RAISING 

tiWU*-y Mn.-:HlL:n: tt.H 

pUXELEt 

.‘laiiioln* T-tBlliriDbtSca3.53.5Q 

RADIO 

Amnhmir-HlTihrSlifsol. ..33,99 
■ 9CK GiMoElU 
]1 .-ivj.ii.’ Where to 

■’iiilrL $1.00 

ROOF FH AMINO 

Mnilr Easy jl.SO 

f HOP NOTES 
a Tills, nr 3600 VbIii- 
atOc KlTihu SUI 

Slide rule 

93 MW to ns- ......... . . FlrTJ 

STAMP ALBUM IMDdrrrh 

3 2,110(3 Vir teems }L SO 

STEEL SQUARE 

Pwhct [ififilt. ETActlQJ-Sl.OO 
STORAGE BATTERIES 
(New wrrflsJ RiilMLnQ 
OD!l 3tdpAlriTlE ....... 12.50 

TOY MARIN* 

Cwmplnto In.-Tcriicrllnrjs . .11. 50 
MALL OECOnAYJQNl 
(3aWl'"*l ICcTeri 

MtfllliUHi i i i in ii i m !*• ?“ 

whittling 

T'.m Art DC. .......... . 31.15 

WIRING 

El , --.i?i- (Wy™ tiws.vj, . ..sa.sn 
WOOD 1 URNING 
Crniti* Ln irrBrti™! .... ii-S* 
WOODWORKING SHOP 
HEotamlJrivfni ji tcAlI 1L9D 
WR LG H T WHIRLWlNB 

engine 

uthcempiilih "M-odia 
BliuBiiExervI’-irt.. . .(1-00 



AMERICAN TECHNICAL SOCIETY 

DrtS«| Avenue g, 5 Bth Street 

Pcpt. A-ll), Chicago, HI- 



Books sent C. 0 - D * anywhere in U.$. 

Jnat >-l:p(-h tin’: imhiv K' ll vnar.. write yciqr riimr dd:I r.il=Tr(— lusltor. 
and idbII the Adverllgcmcnl. la In your ordur tilsnY. When r>:et- 
niaa 3iar.-.1i vnu li->:-kL pay him lYib prliH- and rev -run lu p-jac&je. 
Jl oUWWt |!nt U. 3. remit when onlerlM and Include ID wata per 
liccV ntri hr p-utosc. "We haw mnay c-tber bwil 0G thiMe aivi 
2,IHa2 other PlbJurtB. Ca-laltic ITee. 



"KToiec. . 



CUT- 



. ^KbWi - ff p - , ++ I- ■■ 



AtldTIjuOi 



Mill to Papular Micluiilii Inn. 

Room E 3 — MUD JSBflt OJitortO 3 L, CMiSABD. ID. 







POPULAR MECHANICS ADVERTISING SECTION 



30 A 



Increase Your 

Earning Power 

Apply limn and In dot-hb-VjI?^ Ltr.Lp (4 y-Otir ■wi'i-rlf , _ Yflnr 
H''lfii-Li.MLry will Vi mn tic rLcafjmiicd and you will Ik in Li lie- 
far advancement. 

IT j'i hi tki [ mili-Ii i tic- nluip work ftf nay kind, nhret-me-tol 
nnrk, paiDtlng, tarpenliy, aula THpaLrippu FhtitiI 112. fnn- 
tftM wwkr pluR’ildEiA, electrical tat irk, wetdinp. baiLd-inij- 
gl:i-* work, gcncraL mi.iiri ns, toiil-mitkih|r. jkndlrj' Mi-s- 
1 - 1 L 1 , masonry or bc-niv fepftir »*ork. fie* this 

LIBRARY OF 3600 

TIME and LABOR SAVING 
IDEAS for SHOPMEN 
and HANDYMEN 

JUST PUBLISHED 




A 



POPULAR 
MECHANICS 
SHOP NOTES 



SHOP 

NOTES 

for 

1933 

52 8 Articles 

383 Illustrations 
224 Pages 
Price 30 c 
See partial list 
of 

contents below 



Ihf- killing (bs fte# IftB Imu* iimall-wiI 11111™, iiwim dk- 
eUebt vtiiumM in the Sl:nni NtiCw Library im 3 ihhk rimilj- im- 
dcracocd short cilia io -every-dnp Jobs. Here sj^p Just a Sew 
L-r tin; Bubjcctil LukvO ifiJlTL lliu LlCiimC Imiltt. 



Ill* iy-1 . UrNkli 
Li 1-. ■ ! J'iiiiBi-1, .1 la ill 
Cu-Hral 
R’uul iruilni 
irLvk, r-skuai Mim+I, 






TaUh 
Hhiprr. 
tklKriu ltd Uranic 



Bt» 

Bh 



I f - rr ■■ Ti yJ 1 

BAI-IMamr 



Eif 



it-™ Am I o 



II I, IE .11 
Cig-Bj Wkml. hiih 

rii-r-l — I J vi I 

Urnllrra 
rtrti 

J£l>rlrtnl 'IraiAIn id 
fir, L mrj 

-Klti'l rr ■ --3 1 i> 1 C 

Kniritrci E"r.r; r Ar* **• is 
Ekcancc. i-ar UH 

I'lira-sTc. J*rr»'Td_ nUh 
LYierii-T^siaiit 
y.k-j I ■ , KaELalk^tEif 



Liu Tjijlja Tii’ial.t-d ll-v.:! Karidi H-iEj-t 
H i.iuii 

Qatnn'ot T nJ;ar 
Odd Wwto !-> Pi— 
pcclwi 

OrMbL'iiLW- EtiaX. 1st 
AH Y«M 

Tn ^ 5 S£i ™ 

l.jiiL? il o ■) f najA 

Wuiijai'pklfg 

Lalhi. ^LRil-'J irr. r.i 
La Mb ■; J«la aid Ji-.- 



Kul-jPIIM I Jail, All r-ii- 

■] |rF**rjL nB . B*|1^ CfJ* 
Twl hik -.u Jl-ani 6tf- 



Clrtofar 



Tt 



M 



1 t 

T^bli 






rw kick ad 
Calil« «■£!#- 



JSrwr H*al Enc-n l >>4 
jLlrc il.®»r 



Lki 

Tm-rlc-r iron Juak Aul-a- 
L' ■ r ■ ■ 

Tnuirfipjw-i. IV- ji !.■ 

Bill ll'll.ll JIB 

2 *"sil UTH~1PTi 
Vi'-iik'trip.IE^iJVFic-,- Lie 

Udbh 



Each vnlunM cfiDtrilTifl iipiimxl rimt-dy 4 FfTi art I cl r* in -3 FilHV 
i 1 L-! I “-i T-Pf t i - ii«H ii:ui I 111 ' ft* iiiiani |iih|iwl Till* luirLVnti il ILIiniry 

or sliup hcl|ia may w nmiral tor & Umlled tluve 00I7. A fter 
the peetteot jc|>|i|y oE buttles Id exhausted ci* uilcr oiuc he 



■ ■■■■■ M.a.» M a.- COUPON - 

POPULAR MECHANIC? PREM, ! 

j:D E, (JntirJo St., Huu EII PI . Chi': die, III. 

Send me. n.i ]mr your alter, Ebt- roll'iwlrx Iwaha. I win m:.v $ 

|:h::,Ui: II. prifl frail Hliia.IL iliLiilliiL flT E-’j.irtife. My i-iiiQ: V Will ■ 

Tm m'IuiuIi.kI IT 1 :j.iii out rntUM, lCJh<E ii liut >an wiill.l 

□ MU Sl»|> Niln Ind Liihi Hindhiil, biiUi l«r 9Ec, > 
L Shop Natal LI h i d r> I.! tu.Ii.: ii.i E. 

ante . r 

EUltMl AIkI Hi } 



City. . . 

P0ll**pi|«-| 



, ....ftiato. . . 







Tbe greatest liunifjcr aJ pwW-jspirf 
people jin: fount! in BtusLnesE— DiaFtinjr — -or 
J'dlijftirica] iviorfc r because tfLoae tlsree big lines offtir 
jjiany respousiblEj well-puiid pnsitions which re- 
<1131110 specialized training. We <!&n give you 
tliorough, practical home training krecly of 
co-Uege atandni't!, in The line mtwl nUractivc 
to yoiir 

Business & Accounting 5 f „>™ a ta 

f-E’.in^. unTi'rly, mtereirerf in Stiu'nejj, aadtiVetoanAlyie 
1 1 1 1 ■ i ri l- . r. I rrenras, jli ;. ■ 1 1 r : -.- L I I'-i alu-hcilLil: h i- rk fv rr , r ,, n . 
re# ft ill SI rWoruH urlmodLsenMiiiEy aiapkiya Arenun tinea. 

Out jptelil 1 m In were wrlrtcn by wtll-h rm»ij f 2, P. *,“((, 
EKBMLLyna. I mi mult* Ppu—ik. «t«, Htvrdca In' hamfllm! 
■■>.'t u 1 1 AcrciotlnB jJbebleicd. Prepucr Ear (1. F. AjaaiaLnajiiow, 

Draftmg&Desien^^SJST..*: 

racliPF tliiii aetiiitlly T li-ein. ^ri ibid Drultiag work, 

l^rntt'mrn cdnrrint’j nreJjJ by Englneera, Arehlcreu, 
ManidheturlmE Plaau, Ate, tliip I: jreihjrlini kIvhh. rrlun'l 
Eirhi;llW kn handhii^ jirnblema Id Lljartlne tad DesIrd, dsIq^ 

: I'Klil tetu peejiarcil h> :r,re 1 l.ifi il.ieL.ii 1 1 h:;. 

Electrical Engineering ffi 

*itli liSHHdtical 



i Tm Ja :i 111 I [ .1 iL-iTP: Lr 
i :lertrlniil FinElaearlnit iw 
rp-Hiiwr arnwhiE laid Lit rim. will 



ExrrtapilDD 
:T 1 CrcilUjKiC mm 

ror traliihd m™. Rrim* mi i in: -ill--.- fpiiin e^jnHnil Elt^Erln. 



IptitiH, cijlmidw 
Ojid at tbE liven. 

A^pilFl U.-i i J I'lflJ 



T, inll:ii:li,-,MHf. Xrhm, tiwt. 

imr«d_tiu.T .iprelul Lja.u. 



ot 'J'wbnolUEy. [.t-hlirli, etc., pre-i 



Taught at Home by Experts 

NfaL tn ft reiliogit miiJUSiHiMi. AimerirtUl UbiiooL trainibR is 
host. Cmiraes. Larxely eoltago wiwk, lujt > cj ri Lllfi t? review i.f 
ncchJjMUjy Jiig]i fcbovE work. OmlEtine lalwraEory wort, 
H.itviAD(:ed Eliuijry, -Cullui-td flubj-erU lMTniitti coropletioa 
: n U ta t yearn. 

Sehnol charterwl SS pan am u aa fsluntlannl InuEllaElom. 
line Inr ikoIK. like <bc te»i rtildcnc enllccbi. HcRacercd la 
[Ihliiii'hf a& ppaCauhiiial r. ,rnw[Kihrii inn' ieh<±jl. Out ehkes uimL 
liy r. -.nl- i-.i ■'■■IJi^iur. rr.ule HlaaalH. U. U, Nn-vy. IhnavLim at 
AlaultoLKL L'ln.. cEc. 

re-ipon will bring Hill Enfarbiatlein ori Unc yau pteCef, and 
Itev hi! hLuiiniite and nvdfuuea In >-h.i o r ICHaUlty, 

American School 

Dept. CM 1 .. Dread A vt. at [LEllh 5 t.. ChlaaRP 

ATTiBTieDji 5 chanl 

[iftpt. til tT, DrasiJ Are. at JMh gt., bhicarr. 

ciid I ■ailidlty Car wv1l-p?,ld pHMH Ln Una -clnitlbap 



... , D-uilneai-. DratcJaS E-Ire;. f-nfl. 



Noufc Axv . . 



A T l| r I.L-i.- ■ a a 9 , r- 



1 VJi!,ii lecllJJi'^ iilrnsc jucttttptv J J aj> 6 ifiii' JJvL'AuniL'a 



py righted material 





POPULAR MECHANICS ADVERTISING SECTION 



WA 




Tkw - OIL SOLD UNDER BOND 

Tough ~Film Pennzoil sold by Dealers Bonded to Protect You 



T housands of motorists today 

paid for something they didn't 
get. Were you one of them? EJid y<ina 
pay fur a quality brand nd oil for 
your ear, and (jet a weak, dangyrrms 
Lmitaiitm) instead? 

Substituting pix>r Oaf I-raT quality 
oil is cumin cm practice today iimuni; 
dishonest oil dealers. These oil 
bootleggers fid vertise fiimou-R brands 
and charge for them. But their 
tanka and bottles are filled witTi 
shoddy sut^Hlutes worth only a 
few rents a gallon. 

New plan protects you 

Kmv, reputable dealers, have found 
a way to guar d you from these dis- 
honest tricks. Thousands of honest 
dealers- have EdeuLifjed themselves 
viLh ;l ^slun that saya "Bonded 
Fennsoil Dealer,” 

Every dealer who displays this 
sipn has bonded himself like a bank 
employe, lie has $1,000 of bis own 
money at stake, Ihnl 1 ^ forfeited if 
he ever sells you an Imitation when 
yuLL risk lor Penazoi]. 

When you need gus nr oil, look for 
the sign that says ■"Banded 1 ViinkluL 
Dealer." It’s the new way to be sure 
of what you pay for. It’s your as- 



surance r»f genuine dnuhloreJinetl 
Pennzoil — l he Tough-Film uiL that 
cuts operating costs on ynur cat. 

Double-refined for toughness 

Every drop of PesiuMil is douhle- 
relined. only pure Pennsyl- 

vania crude, this special double- 
refining process gives extra, tough- 
ness and strength that save you 
money in three ways. FennzoiE Eaves 
on repairs. It saves on gas. And it 
saves on oil. because every filling 
lasts hundred* of miles longer. 

Accept this money -back offer 

Test PonnioLI yourself at our risk. 
Co to your Bonded PennzrMl Dealer 
and have yoitr car filled with this 
doubLe-ro fined Tough-Film oil. 
Compare it with I ho best cnl you 
evtr NEcd. IE you don’t agroo that 
PenoBOLl'a better, we'll refund your 
moncyr YotiTl find that Pennzoil 
lasts longer, lubricates better and 
casts Less per mite, 

TIIE FENN2GIL COMPANY 

EsmjCivi’ ufTu.-tii: 

Oil City ftL, Lx in A=iy tlrf, Ca.UL 
SIf-HkH-A m*. =i ;-.in QiL Ch,, 1-C'l. 

Rnlu lyiittibuLcjcHSlfcOui-ifiti -and QurLcr^Qlik 
CepFrlnM ]$&J-TTi* PM'ipu! Cvtaf*:? 




BONDED SY 
NATIONAL 
SURETY COMPANY 

The dealer who 
displays this sign 
forfeits 51,000 if he 
sefh art imitation 
when you ash for Penn noil 



_____ 
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THE news paper reader depends on pEc- 
A lures to bring borne file news, hut be- 
cause of the expense heretofore involved 
in photo-engraving, only about 300 of the 
2,000 driity papers in the l Ini red State* 
have been aide to make their own illustra- 
tions. Tine others either use no pictures or 
depend^ n s^ndicatj^hotos sent in the 

"^v/ (/ 




form of cardboard matrices front which 
type-metal negatives are cast for printing. 

Under this arrangement, the smaller pa- 
per may obtain a picture of an event of 
general interest, but is unable to give its 
readers the heal news in picture form. If 
I lie latest developments in engraving fn]- 
lill the promise they now portray, hmv- 



U- l- 



J 

dp 



nr 










2 



POPULAR MECHANICS 






ever, the small newspaper 
*ma^ soon overcome this 
handicap. 

Tn New York recently a 
jj^new method of engraving 
^weis demonstrated which is 
eo loth rapid in action and 
inexpensive in operation. 

^fTts adaptability was shown 
w hen the inventor, Walter 
Ifoy^w^TTook a picture of 
audience, developed it 
on tin? spot and turned out 
an engraved cut, suitable 
for newspaper rr produc- 
tion, in twenty minutes. To 
make Hie cut alone by 
classical methods would have required 
two hours. In some way a tlic process re- 
sembles the old method of making wood 
cuts. The essential advance is that the 
chiseling strokes qf the cutting toed are 
controlled by photo -electric cells, or "elec- 
tric eyes," instead of the hand of man. 

'File old-lime maker oF wood cuts pushed 
or drew a V-shaped Ion I across a wood 
block in a series of parallel lines of vary- 
ing width and depth. For white, the tool 
cut lines deeply mid so close together that 
the entire surface was cut away, would 
not transfer Mack ink to white paper, and 
so printed white. For black, the lines were 
very shallow and just close enough to- 
gether to prevent smudging of the ink. 
For the grays, or intermediate tones, the 
lines were oF varying separation mid depth 
sufficient to provide the necessary optical 
illusion. 

Ulus Lon is the proper term to describe 



Diagram* SHo*-|nfc the V*fi«ja Oji- 
craciezis K CLCisary to Produce an It n 
jtravinc u r, d ct SyUora HerrMorr 

Em jiji^cd Photo- Engr-Avcrii 



these grays. If we place 
dots nr lines closer togeth- 
er than 100 to the inch we 
exceed the limit of the eye 
to resolve them into* their 
reality; the dots furnish 
l he illusion of grays al- 
though the actual colors 
arc black and white. Only 
in the coarser half tones 
do the clots become notice- 
able, in the new method 
or engraving the illusion of 
grays is obtained by the 
spacing of liny lines eighty 
to the inch. 

The Hnwey engraver 
looks like a cross between a small lathe, 
tw-0 dictaphone Cylinders and a radio Set., 
Mounted on a common shaft of the laiW- 
Likg base arg the two cylinders; around 
one is wrapped tile picture to he repro- 
duced and around the other is a thin sheet 
of zinc on which the engraving is to he 
cut. The rays from two electric lights are 
focused on the picture; a thin nozzlelikc 
tube, containing an optical system, focuses 
a spot of the reflected light on a photo- 
electric cell, which converts it into elec- 
tric energy. This la amplified and, when 
-■tepped up to a certain point controls the 
cutting tool. 

For while places in the picture the re- 
flected light is strong and the electrical 
energy from the photo-cell is compara- 
tively great. The cutting tool tints digs 
more deeply Into the zinc plate than for 
blacks where the reflected light is weak. 
Both picture and^dllC plate are revolv- 
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ing on flic game shaft so (hat 
while the photo-cell starts tilt pic- 
ture the cutting tool is routing 
nut a rtconl, on the zinc, the 
depth i=Lii cl width of which Eh a 

close approximation to tin: shad- 
ings tn the original picture. The 
tintslied itinc record resembles a 
closely cot dictaphone cylinder. 

The Final sta..g<i is to remove the 
zinc engraving and place it rlircct- 
!y in the printer's page form. 

By current methods the picture 
is rep holographed hy the engrav- 
er w tie it covered with a glass 
screen ruled both ways with very 
fi nc 1 in vs. h’or in aga sine work lJi is 
screen may Fit ruled with 1 50 lines 
to the inch each way, or with 
23,500 tiny windows to the srjuare 
inch. 

When the negative of this en- 
graver's photograph, the original 
picture plus [lie fine screen effect, 
is placed in a strong leant of light,, 
the crossing of lines slops the rays 
but through each small window 
the light streams. When this 
whole group of light points fall? 
on a metal plate, suitably coated 
with chemicals, ihe coating be- 
comes insoluble tn the action of 
the etching acids at the lit tie dots. 
Wherever the Light point? do tun fall, Llie 
acid eats away the plate. leaving tie Lilly 
points as raised dots. These tints [sick up 
ink oil the press and transfer it to the 
white paper. 

All this necessary re photograph mg and 



3 . ' sr.r.i :i£ H-tail of ElflCirk-tiye Kiiuravti: 1,-1 and L-2 Arc Scan 
Ring Limps;; 0 DcsigiLaita she Qpikil gj*tam 



Example a! Pkn^-Ei^trrivlii^ Rnj-duttd by tin Ru-r.ii a-ad Tnfi!- 

pcniive PhrUn-Elc?(rk froctna 



etching by acid* takes lime and money. 
Cutting out these two steps alone gives 
the new process an advantage in speed of 
reproduction and cost of manufacture. 

The new development can also engrave 
Color plates for the three-color process of 
printing. Tie method here is to 
scan colored pictures three times 
and inn hr a plate of each scan- 
nings First yellow-colored lights 
illuminate the picture and the 
photo eelE picks out all the true 
yellows, or their combinations 
and engrave?: them oil the iiiilC 
plate. Xext a blue rind dually a 
red plate I? made. Here again the 
speed and saving of the method 
are striking; three-color plates 
have been matte in n half hour 
W ll Sell w Cut Id ta ke a day and a 
half hy photo- engraving methods. 
The cost mav be £30 instead of 
S50 or 510(1 
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/ POINTS WIN GAME 
WITH NUMBERED 



CHECKER MEN 



r\f) 






jioii Wh«i Haav-tr Dim Is B ri :,g ConilructEi li _Ti||fpei into 4 
Way" At N%ht liy DLshpan Ririk'Ctori ln-hdad Liehics 



tin dtshpans used to light 
HOOVER DAM 

Used as reflectors, lO.CXJO bright n C W 
dish pans are helping l urn Lhe Hoover- 
dam canyon into a "‘white way' f at night. 
The ordinary dishpan wfis found by cmi- 
l factors to reflect more light and to stand 
more bard knocks than anything else, so 
ah Hoover dam lights are equipped with 
tile useful household article. 



By n u m h e r i n g each 
piece, checkers has been 
changed into an even 
more interesting game. 
Each checker, -or man, has 
a definite value, and when 
l tie checker reaches the 
king row, its value do Li- 
llies, The game is played 
for points and is WOJl 
when one player's check- 
ers are removed from the 
hoard. Tile winner totals 
I lie number of points rep-* 
resented by the checkers 
he has left on the board. 
The game 13 played in the 
conventional way with a 
few exceptions. if Otic 
player is blocked £0 he 
cannot move, his oppo- 
nent wins double, less the 
total of the loser's check- 
"WbltE Qr5 jj both players are 
left wit li one king each, 
after StX moves the player whose king 
represents the largest number of points 
wins the game, while, if both kings arc of 
tile same value, the game is a draw, under 
a special 
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STE MADE INTO INSULATION 
AT LOW COST 



Sawdust and coal ashes, held to gel I ter 
a special bonding fluid, are the mate- 
used in a new fireproof, soundproof 
waterproof type of insulation. Freight 
arc saved, since the contractor 
utilize waste materials right on the 
The product can be cast in any thick- 
or shape to suit conditions in homes, 
furnaces and other places where 
retention of beat is tics i red. Tn one 
applied to a three- fourths inch sheet 
of the insulation material, blowtorch heat 
rety.fi red minutes to penetrate it. 
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By Numbering; uve Pieces, Checkers Is Btwutfct Up to 
Date;, Tjiis. Makes Scoring Possible 
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Beam Gun Gives Signals for Airplane Pilots 



pilots using the U titled 
;ii rpnrt .'it Lo ^ _A n g e 1 e s 
directed Fy" ,i 
'shoots 



are being 
beam guu which 
signals of light. The gun 
is intended to make Land- 
ings and take-offs safer. 
It re .h e m b 1 c s a s m ;l I L 
trench mortar, hut lias a 
regular pistol grip anti 
peep sights. When aimer] 
at a plane and fired by 
polling the trigger, it 



Beam Guti 3>y IfVhiiTi LluM £■_ 

Be I J i : i:l I : :l lij ] ILi'.i rUl il ,ll HilOIS 

Vkihlc iot Twenty Mitci 



flashes either a retl danger or green safety- 
light as the operator chooses. The beam 
is visible by day or night at distances up 
to twenty cities and is expected to sup- 
plant the starter's Hags and night -signal 
lamps. Its particular merit Ls that it may 
be directed at the individual pilot for 
which the signal is intended,, and other 
fivers it re not confused. 

Sb/fC 

NEW KIND OF TOMATO GROWN 
FROM TUMOROUS PLANTS 

^ Possibilities nf new kinds of plants be- 
J ing originated from tumorous grow tbs 
purposely induced are held oul by results 
nf an experiment conducted bv Dr. Du ni- 
cho Kost ojf, of the_L etiingrad Academy of 
I k i eg) ccs and Dr, James h. c n/tattr v f New 
York 0ty College, They noticed abnor- 
malities in the internal structures 01 cells 
I.- in pfii e] t tumors which were of a kind that 
^ often goes with the production of new va- 
^-.r/rties, They therefore produced tumorous 
>mato plants by injecting bacteria into 
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the stems. When the tumors developed, 
the stems were cut of! above them to in- 
duce the formal inn of new sprouts. 5nnte 
of these sprouts arose from the tumors 
and by cutting them oft" and rooting them 
in soil, independent plants were obtained. 
The new plants do not differ greatly from 
the parent stark, hut the experiment is re- 
garded as significant since it opens a new 
way of End u dug die development of plant 
variel ies, 



AUTO TIRE CHAIN WITH CLAWS 

BUCKLES ON LIKE BELT^ / W ^ 

Claws on one type of automobile tire 
chain firmly grip the road when rain or 

snow makes the 
surface slippery, 

A simple fastener 
that is as easy So 
apply ns buckling 
on a belt holds the 
c li a E n in pi acc. 
Chafing of the 
wheel is eliminat- 
ed by an offset 
plate and by ruli- 
herizing the strap 
which fastens the 
side plates. Two 
strips n f chain 
law links arc provided for 

/T1/1S0L 
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ELECTROPLATING 
OF TUNGSTEN 
PATENTED V k 



Tilt. Bits oE Glass nnd Mirrors Arc aa:aa* tli* ThLni 
VJUt'.!:. :r. These Unusual. Pities o: 



; Used to Gel Cuta-Eul, 
'ottery 



POTTERY IN MOSAIC PATTERNS 
DECORATED WITH TILE 



Hizarre and (.“xtttmtLy colorful pottery 
.11 mosaic patterns is being: produced by a 
Lds AnircEes a rtist ivho employs bits of 
i ileT^bt^aTHt ever) mirrors for deco rat iom 
Tim pfutery is being used in gardens and 
vinifmr place* for flowerpots and vases. 



MECHANICAL PILOT FOR SHIPS 
GIVES POSITION QUICKLY 

.Safe navigation without human aid is 
said to he possible with a mechanical pilot 
for ships, Reliable in all kinds of weather, 
the instrument gives the correct position 
cif the ship at n glance, relieving human 
navigators for other duties. 



LIFE WITHOUT ANY PARASITES 
IS SEEN FOR FUTURE *1 



V- tlie result of recent experiments at 
ushiiigtork University, St. Louis, a time 
j is foreseen when human beings 
can be protected against 'unpleas- 
ant and harmful invasions uf targe 
^"parasites as well as disease germs, 
^ Immunization of human beings 
[■j against bacterial diseases has been 
4 practiced successfully in medi- 
P cine, and two years ago it was 
Ir _t J shown that the rat can Sic arti- 
■. lid ally immunized against infeC- 
■j tinn by a tapeworm, and these e:r- 
periments have now been carried 
^ \ t r> a point where there is hope of 

-^developing a similar protection 
-A for mum Rats were treated by hi- 
n| ' jecting a serum from infected 
r-s rats, and scrum from i mm n nixed 
rats also was found to give pro- 
tection to other animals. 0 

r VlL.OL V.-i>d,ui-' *- ' 
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Britlee TaMc with 
Mcchanivrn Whuh 
Ehijfllra TJ«c* ■-'■■I 
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could be made more at- 
tractive by coloring with 
transparent. dyes or treat- 
ment with gas-e-^. such as 
ammonia, or Mm luster 
might lie increased by 
transparent coatings. Sci- 
entific study of wood- 
w o r ki ng machinery i s 
necessary, such as d cvcl- 
opment of a planer that 
won Id leave no marks. 
These problems arc lister! 
fay A r l Fl u r K o e h I e r, of 
the forest-products lab- 
oratnrv. 



BRIDGE TABLE SHUFFLES DECK 
AND DEALS OUT CARDS 

Bridge has been made a simpler game, 
at least as far as dealing and shuffling tin- 
cards is concerned, by a table which per- 
forms these tasks automatically. On the 
underside is a drawer in which the cards 
arc placed. When the drawer is. closed the 
median ism under the table is started and r 
after shuffling, the pasteboards are depos- 
ited, one at a time, in little compartments 
in front of each player. When thirteen 
cards have been delivered to each person, 
the machine stops. 



BAD SPARK PLUGS 
REVEALED BY 

y.'U0 tester 

If one n i t It c sp at k 
plugs on your automo- 
bile engine is missing at 
any speed, a new tester 
reveals the trouble iltl- 
med lately. A flasher tube 
gives a constant bright- red Hash through 
a slot in the case if the spark plug is in 
good condition* The tester simply clips 
onto the plug while the engine is running, 
and an examination at all Speeds, front 
idling to high, is provided,. Tt the flash 
dims or disappears during the accelerating 
range, the plug is at fault and should be 
cleaned or replaced. 



HQW TO MAKE WOOD BETTER 
Q • V' IS SOUGHT BY INDUSTRY 

01? < ' ^How to improve wood and to extend its 
uses are problems on which the industry 
in working. The forest -products L|i r l-",' ra 
LOvv of the department of agriculture is 
engaged in research of this kind. For 
instance, a treatment th. t will greatly 
/educe wood shrinkage and swelling is 
/sought to remove one of the principal dis- 
advantages of wood, joint- and fasten- 
ings, now the weakest parts of wooden 
[structures, need improvement./ 1 Wood 
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One Stage Serves Audiences of Two Theaters 
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TIuiMt and Concert HalL wrtii Dr.c Stnxe Ucv-vuc:'. Them Which Rei w* Bo? 1 i S<viioi:"si Much a: lhe Equip- 
n**ht la- RtTQmib !c. but Each Side cf :ht- Stage tins Eli Qwn PoailL^hta 



Roth the main theater and concert hall 

□ f the city auditorium i n T-oug Beach, 

Calif., are served by One stage which ih 
ulfKuil luliua fg n the two sections. Because 
■of this double use, much of the equipment 
Is reversible, but each side ha* its own 
footlights. Soundproof and fireproof cur- 
tains torn] the back, according to the side 
that is being used, but the full use of the 
entire stage can Sic had from only one side 
aL a time. However, while a spectacular 
entertainment is being given on one side, 
S [>eakers can occupy the apron on the oth- 
er side of the curtain, To this extent, two 
audiences can be entertained at the same 
lime in different halls. 



GOLD HUE IMPARTED TO SNOW 
BY YELLOW 



INSECTS^ n 

Golden snow often is seen in the moun- / 
tains nr Gtacier national park late in llie 
winter, the effect being caused by great 
numbers of brilliant can ary -yellow insects 
covering the surface of the snow while 
OtElefS float on standing pools of water, 

# A/ 3 *- 



giving it likewise a golden glow, These 
colorful little insects, about one-sixteenth 
of an inch long, ewist for a few days only. 
Collectively they are known as "collem- 
boia,” meaning glue pegs, since they ex 
ude a sticky fluid enabling them to adhere 
to smooth surfaces. 




HIDDEN FLAME IN SOLDER IRON 
ACETYLENE GAS 

Soldering in :l 
high wind and at 
higher tempera- 
tures than usual h 
p oss i b le with an 
a c e t y 3 eti e-u per cit- 
ed iron that has 
its flame concealed 
In a e h a m Ej e r 
a ro u nd 1 he hast o f 
the E i p . The a r- 
rangement enables 



the operator i o 
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LIMGING mo niter steel sinews and 



giant beams far above the mastheads 
of busy s I] ipp ing, and spanning' a body «f 
water large enough to harbor the com- 
bined navies of the world, the aerial high- 
way that is lo connect San Francisco and 
Oakland is the largest undertaking of its 
kind ever attempted bv man. 

Work on the mammoth structure will 
start this February and by New Year's 
Day, I93K, it is expected that traffic will be 
rolling across the high-flung road of steel, 
The total estimated coat is $75,000,000- 
The big span will not on 1 y weld the en- 
tire bay district into a metropolitan area 



By TOM WHITE . " ~h n i 

numbering close to 1.500,00(0 inhabitants, 
hut will close the last gap in the Pacific 
coast highway system from Canada to the 
Mexican border. 



Far eclipsing anything yet built- both in 
size and carrying capacity, the -San Fran- 
cisco bay bridge will embody at least two 
outstanding features, that will set if apart 
from everything of its kind at present ex- 
isting. One will lie its tremendous carry- 
ing capacity, which will exceed, that of any 
other bridge in the world; the other the 
commanding outline of til at port inn which 
is to span the deep- water section of the 
bay. This will actually constitute two gi- 



Drawinc at ManfltvG Cowrie Block Wh»ch 
Will R,i:i ..-l- n* Central Anclwr&fc. md 
WiU fie LarResl Bridge Pier C-att; 

It WiSI Rise SOD Rati abO'M; Water 



ID 





^/f/i 




gantic suspension bridges, placed end la 
end, their nl ids [ream ju lict toil point be- 
ing a, central anchorage of concrete. 

The over-water lesigll] u£ the Structure 
will in-. ,i:-nrc lour and one-half rr.ilcs, to 
which the approaches will add two and 
uiie-liiilf in ilea, giving a total length of 
seven miles. The bridge will be divided 
into two nia". it sections, "lie mid-hay is- 
land of Verba IS Menu forming a natural 
anchorage for 3/HJff feet, through 53b feet 
of which will he driven a tunnel, sixty 
feet high and eighty feel wide, tin- largest 
ever dug to accommodate traffic. 

Extending over the main ship charm el 
on Mr San Frunci-co side of the i land, 
will rise the double suspension-bridge 
section that will stretch over Hi at portion 
of the hay for O.flflf) fret. On the Oakland 
side, where the wain- is shatterwer mid a 
greater number nf piers ran he stink. Hie 
span will be I taken Up into a 1,400-ifini 
cantilever span, tile longest of Lis kind h 
this country, five SDQ-ton steel sections, 
and twelve 288- foot steel and concrete 



Above, Tc&miK a Mattel or c1i« Bridge with WcisSiti ; 
EfeLfl*-', Dravrins at One at Itic Giuv. Tfnni* 









rtN 



K 




12 



POPULAR MECHANICS 




g L'lj'Ji! >-u:v l*rl rnU 

Dotted Line IiidJfSti-iS Ap&ro*i.rnatt) I,g<«t;on of the Pridce: San Franciiro Is in the- Foreground, with Ycrbn 
B-ikp-b Island in ili» Kay sniJ the Ouki-und Wawflramt in the Distant u 



units, Over site main ship channel ai t he - 
Francisco side, the bridge will offer a 
clearance Cj I 2H feet at any stage of the 
tide, enabling America's loftiest steamers 
to pass underneath with -plenty of room 
to spare. 

While provision lias been made for add- 
in g, at some future chine, a second deck to 
the new George Washington structure 
spanning the Hudson, the San Francisco 
hay bridge will carry two decks from the 
outset. The upper deck ss, laid out to pro- 
vide si^ lanes of fast-moving vehicles and 
two pedestrian walks: the lower deck will 
have room for three lanes of auto trucks 
and two tracks for electric ititerurban 
trains. Roadway space on the six-lane 
deck will measure fifty-eight feet from 
curl) to curb. 

The bill of material for the huge span 
resembles nothing so much as an order 
on the country’s industries to replace a 
devastated city. The bulkiest items are 
ISO, {MW tons of steel, both structural and 
reinforcing: 1,500,000 barrels of cement; 
1,000,000 cubic yards of sand ami gravel; 



40,000,000 feet ui lumber for concrete 
forms, and 200,000 gallons of paint. 

The twin h us pension cables will be made 
up of 1 8,000 wire strands, three-sixteenths 
ci a an inch thick, the finished cables meas- 
uring twenty -ni rte inches in diameter. The 
total length of all the strands will reach 
fv,000 miles, equal to two and two-thirds 
times the circumference of the earth. 

The ui os t vital pari ui bridge engineer- 
ing lies in flic preliminaries, and before 
any definite plans are drawn the location 
must be determined. This is done by high 
pressure "jetting’" through the overlying 
mud, then drilling test holes into tSie bed- 
rock. to determine its character, strength 
and extent by analyzing ibe samples of 
rock brought to the surface in the shape 
of '‘cures/' Two years ago, the bottom of 
San Francisco bay between the water- 
front and Verba TCllcnft island was “pros- 
pected’ by drilling a total af 17.000 feet 
of test holes. From Lhese drillings it was 
found that footings for the ponderous 
structure will rest securely on a rugged 
foundation of sandstone and shale, 
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ENOUGH CONCRETE rOH FORTY 
TRIBUNE TOWI RG WILL Ci'i INlO 
THE BAY BRIDGE 

FOB THE CADlES OF THE BRIDGE 
ENOUGH WIRE WILL BE USED TO QD 
AROUND THE WOHI, D TflHi-C ’I IMF'S 



TH: RAY BRIDGE REQUIRE^ ENOUGH 
STEEL TO GUiiLD TWELVE RATTLE 
SHIWS 



BAy 



Ttiti. (rives jut [r1fc::i of rti* Hhier Oui^titL-rs of Materials Which WilL Go into the EiLdue— 1 Tnns dE 
StccL LMft.OtlQ Barrels of Lemer.t flint Abftut 6APQ0 Miles *>f WLrt jot iHe Simicnaltin Cablta 






The JS-Wp-V/jkttT Span fretfi Sin Kr-piLclit-fr t& V*=l>a Bim-hb Tftl*ttd; I» Hade Up uf T'b'o Si.is| i rmi n B rid pc 
I'1hs»| Kit :l ii> t:»il wiih a M. Missive Ccnir&l rtr.Lhtragft Mf Com.ccic between Them 



While til giriecrs were sending drill holes 
into | lie bottom of San Francisco hay, an- 
other sort of preliminary work was going 
on five miles away in the engineering ma- 
terials laboratory of line University of Cal- 
ifornia, where there w:lh set tip a lfXMool 
stale model of die new- bridge. A minia- 
ture cable was hung with weights which 



111 Oil. Til ere are chemical compounds that 
some declare to he disagreeably hitter and 
others Cannot taste at all. Similarly, the 
lemon verbena smells to some and not to 
others. So science is it ail seeking ways to 
aid tongue and nose, Perhaps taste *111 i- 



C rose opes" and Odor amplifiers may be dt-jf 
velopcd, but nothing of the kind is in Sight. 4 
correspond in precise ratio to the weight /JL / c j j j 
of the bridge structure itself, additional ^ "SHOC 
weights being llnng under the first row to*-^ 
represent traffic loads. Any deflection w a r y_ 
immediately' detected and measured. Lat- A h; absc 
era! deflection caused by wind pressure y^,waler, an 
was duplicated with the model by hanging S 
other weights on threads run over tiny ^ 
pulleys and e setting a sidciv ise pull on 
in i n in T ts V c .h t ru c turc, 



WAY TO AID TASTE AND SMELLS 
^ n SOUGHT BY SCIENCE 

l > i J While science knows something abouf 
taste and smell, it lias been able to mahn, 
little progress in improving or aiding those 
organs. In fact, science is about in the A 
same -stale that it was in the Middle Ages, ^ 
SO far ns this field is concerned, Tele— 44- 



K ABSORBER" SAVES TANK^ 
FROM FROST-CRACKS ‘A 

bsorhtng the expansion of freezing^, 
empty air-tight vessel prevents, 
frost cracks in 
^Jnuks or cisterns, 
the water ItveL 

Z - ■ , \-2> 

s constant, the \ 

fiock absorber®^ 

may F>e suspended ^ 

^orom the sale. T^X 

the level varies, 

rsscl may he 

7e is said 

r , ,io protect from 

ft- ^ J prolonged or peri- 

/c l ndic freezing. 
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scopes allow' us to see stars invisible to 7 FLOATING FAIR ON WORLD TRIP^~1 
the unaided eye- ; scales weigh masses too U 0 5 TO HEL p BUSINESS O S 

large to lift or too small to teef; micro- j. 'J ' 0 ■< 

scopes bring into range the world of crea- ^ CVn a tour of work! ports, a floating in-^’ 
tnres too small to be seen 1 amplifiers t duBtrnl fair wiU atop at Mventy cities to 5 
magnify sounds mamlihle to our cars, and 7 help business. The project is that of a" 1 ^ \ 
ammeters measure electric currents tOO*3 fT rDU P °f German hardware manufaCtUr-'^^ 
feeble to shock the most sensitive, Butour^ «rs. Eighteen months will he required for ^ " 
tongues and noses must struggle, along— ^ the voyage of the 14,QQ0-tcin steamship. 
without mechanical assistance. "Blind^Wfloulh America, India, China and Japan -j 
ness” to taste or smell is relatively eom- r J will be y^isited during 1933 and 1934. f ; 

l*rfn. . _ aI Up VU^tiL- 
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LASKA SEAL HERD IS ON n 
THE INCREASE , C?% 

Under the protection orthu bu- 
reau of fisheries, the IVibiloi is- 
ands sea! herd, now the most 
valuable i si the world, increased 
more than right per tent in nnni- 
jers in the past year. The tabula- 
tion, co in pie Led prior 10 the herd’s 
return from the breeding grounds 
to the warmer regions of the Pa- 
cific, showed a total of 1,21 'A 961 
as compared with 1,127,082 In 
1931. The herd had been reduced 
about 132,00(1 animals when the 
uf fisheries undertook all- 
in 191 1. Since that time 
ff harvest” of prime males lias 
Increased until in the past few 
yeat's nearly £0,000 r'kni:* are taken 
annunllv. 



THIRTY YEARS’ SAVINGS 
IN WOOD BUILT 
INTO TAB! 



smalt piece 



More than 10,000 smalt' pieces 
of hardwood, representing the 
savings of thirty years, have been 
built into an inlaid table by a Cal- 
ifornia carpenter. The design tequ 
months to complete and includes 
six different woods. 



This Title Cnfilairus Ahoul lO.ti&U 
Piece* <tf Di [terEni W » u cl ;• : t h v 
Li L-ildiri c Cor»Muti*d si* Honda tf 
jiilijtni VJmk 



By 0]i»drae 

ired Six AIR BRAKE HELPS PLANE LAND 
t li 5r ty- SAFELY AND QU3 C K L Y 

Safer and quicker landings for airplanes 
have been made possible by a brake that 
eliminates the dangerous sideslip as a 
means of controlling speed in coming to 
earth. The brake is an air-resistance plane 
that opens On the struts, checking the 
p lane's speed. 'I Sic pilot is able to (live for 
landings without resorting to 
and to land in a short space. The art 
landing i s greatly simplified for the begin- 
ner, since the brake jjrrmits el much steep- 
er gliding angle without excessively in- 
creasing the air speed. Mo Ft pilots use the 
sideslip to avoid overshooting the landing 
area, bid inexperienced fivers often meet 
uirli fatal accidents in attempting this ma- 
neuver, The safest approach to a landing 
is at a speed sufficiently fast to give ample 
glide and at a point high enough fO clear 
obstructions on the glide. The ait-resist- 
ance brake accomplishes this without any 
risk as to the safety of either pilot or pas- 
senger. 
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PIGEONS TO HELP 
FLYTNG FOREST 
FIREMEN 



F]y in g fire fighLerii in 
■he On t sir in fores! set v- . 
ire Ti\ i ] L carry homing pi- 
geons in thb future ro 
assist them in maintain- ' 
i-ng communication with 
headquarters. Successful 
i ni en t s have been 
■< >m pitted recently, show 
x i-ig that the pigeons are 
' valuable aids in districts 

f VY^n remote for radio sta- 
'■ lions, ns well as ill case 
of forced landings. Tench 
iha ne will carry {coin two , 
^ i ;• live birds, lo 1 >e re- ■ 
■ leased by a special trap. 

: lie pigeons are of silver 
and reddish colors which 
help i hem escape detec- 
tion by hawks, In addi- 
I ■ >n r a sm a 1 1 leg wh i stl c 
-l ives off a formidable 
sound to frig'll ten foes, r 



" t j u 

BICYCLE DYNAMO 
FOR LIGHT HAS • 
REGULATOR 



/yr uGP 

Like n Great Hall in Sonw M/thkfli Crls-llt's llner.c, fhia Mass id S:«l Wilt 
FI b ii.it. i; A media's J.iigfeti JVir&lifcis on chc Wwl C-.';i^5 



GIANT hangar for dirigibles 
AWAITS BIGGEST CRAFT 



■designed to general 
trie Jut 111, The re pul 

Resembling a giant drawing room m a T a funnel, and its op 
somewhat unfinished state, the huge lian-t by [he speed, of the 
gar at Sunnyvale, Calif., awaits the ilii--C press? :•. This const 
I'ioiTiTTJj . L , st dlTtgLlTk-s, |T7y "Akron" and^ Slide to obtain the 
the "Macon," Tile structure is the west^ same amount of 
coast base for the United State-' biggest^ --torrent at all 
aircraft and \ s one of tlae few hangars hK-j times, the speed of 
the world large enough to house them. ihe regulator de- 

f creasing uS the ht- 
cyck- speeds up. 

A reduction in 

v 3 number of bur tied - 

Icc cream can be ke[)t cold at 1 c;lhl\ oul btllbs is cer- 
t w die hours in a vacuum container iiifi(fa‘4 tain, since irregu- 
of hard gla--. in a cylindrical shape, An-s^Jar current is det- 
other type of container is fitted with a Siif^A ri mental. The fnil- 
for holding dry ice to re freeze tile creanf-3ilel contains a sprit 
ii„k melts from b^ing opened frequently, against the tire with 

A QfatAJi } 
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Aii pSane Pilaii Travel:!! g- 1011 Milts .m ELour Ordinarily 
Alt SifiSr Than Motorises Gains Twenty ’Five Miles an 
I ItiLif — B ixMISBo Hity Are Mtiru Cart I ill 

the life expectancy ba vi tvg risen to 4t .92, 
By I '"CO. however, science hat! added near- 
ly ill ret: whole yen rs to I tie, giving' a v ruing 
man nf twenty-one an expectancy fit 44,15. 
hi the It 1 1 pe of reaching more Limn sinty- 
five years. When the figures of the Iasi 
ten years arc tabulated, Dnctnr I> 1 1 1 1 1 i n Ih 
confident life expectancy will approach 
even closer to the possible life span. 

Rut how about i bi' 1 1 >!>, 20ff roii] the 
iiiai'.y-lnnnln -l-y car-nlil people n 'c»s ion- 
allv commented upon in the newspapers 
I inlay; A myth, says Doctor Dublin. 

■"C ranted that a tew individuals do pass 
the century mark, there 1',. apparently* no 
authentic information Hint anyone over 
attained an age much greater tbau 110 
years/* Eie declares, 

"I have noticed that in localities which 
dn not possess carefully kept birth statis- 
tics, old age nourishes amazingEy, That is 
one reason why we occasionally read 
all out a 150-year- old Turk or Bulgarian. 
Then, too, once a man passes a hundred 
he is apt to brag about his great age. 



1 1 ave made your ability tn 
live km per difficult, but the 
span oi life tr -el i lias not 
changed* And science lii- 
day i.- concerning it Sell 
wiilt offsetting those con- 
dition- which prevent man 
from reselling the century 
mark. 

In 3 T><J 1 , the average 
healthy y o u n g man o I 
Iwciity-une bad a 1 i f uft- 
pec tan cy of 41,44 more 
y mu's, or Hie hope of reach- 
ing about sixty -two years. 



tt Vm-j Outwit iJcrnh Ew Fltiy 

Yeir-t. You Wilt Couiiuue lot? 

I’Oil'ida L3 MtdriiTn- 

A decade later, ,a young man nf twenty-* 
one bad a little more to look forward to, 
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Tlvtsp nnrf.EC Painters nnii Eteepl*ji£ln. Frtjb'Hblj' Ar-c 
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Sometime*, even with birth record' accu- 
rate, a centenarian may bear the name of 
another person born a great m any years 
before lie was. 

"Apparently the human body, like tlie 
machine in industry, has el fairly definite 
working' life, and each year of activity 
produces a certain amount of dcprecia- 
Ieoei. That ii tv hr vour life span is limited/ 1 

if you live in the United -States your 
human machine runs a greater risk of 
coming to an untimely end than it does 
in any other civilised country* for this 
country lias an accident a] death rate of 
SO/] per 100,000 people, without counting 
homicides This in nearly twice as high as 
that of England, while Denmark lias el 
death rate of but 24.5, including homi- 



cides, At the very start, there- 
fore, von are under three times 
tile handicap of a Danish human 
machine. 

Where do you run all tills riiih. 
til work or at play? You run twice 
as much risk of meeting death in' 
your home as you do In your bus- 
iness or occupation, Nor has this 
peril lessened appreciably, for 
during the last five-year period. El 
has been reduced but live per cent. 
That supposed haven of security, 
the home, is far from secure, for 
i lie modern home is the origin of 
nearly one-third of 
nil fatal accidental 
Injuries which oc- 
elli' each year. I'u 
round numbers this 
yearly toll is 3(5,000 L 

1 i veS , 

The unsafe stair- 
way. the slipper y 
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floor, tine ?kiri<l ing rug and the 
shaky step ladder, ail contribute to 
this toll. Fulls account for thirty 
pc r cent of the accidental fatali- 
ties in the home, hums and scalds 
for twenty-eight per cent and poi- 
sonous gases for fifteen per cent, 
As tor the Fiathtnli, it is nor finite 
the deathtrap of newspaper re- 
port. Out of 2,-317 falls in the 
home reported in a survey* only 
nineteen occurred En bathtubs,. 
By far the largest proportion re- 
sulted from tripping or slipping 
on stairways. 



If the home is swell n men- 
ace, what risk then, do you 
take when you step out of 
doors- into the busy world 
about you? How about the automobile 
traffic you pass at the corner, the struct 
car or train in which you may go to work, 
the elevator which takes you upstairs to 
the office or plant ? 

"Marty lives are being sacrificed daily 
and certain groups of accidental fatalities 
are due to modern innovations such as the 
use of motor vehicles., the railroad train 
and factory machinery," reports A ] r, A. S. 
Me A1 hi ter, acting director of the bureau 



A l.l ,> vi,, Hunting: Opcf lil Thih County I*. More Dnn- 
gc: :,.,n 'l rmi Huntcnjt Dig ■Game in Africa , Leii, Dac«- 
rt-evJU* "a si Knlc, Are Marc Cartful Than, Yen 



of standards. d r. is not generally realized 
what enormous toll is levied eaeEl year by 
accidents as measured by lives lost and 
serious injuries inflicted. The accidental 
fatalities have reached an annual to- 
tal oi KiO.fklO, which is far greater than 
the American lives lost in the world 
W at." 

Nevertheless* in its conquest of 
speed and rapid transportation, sci- 
ence fms gone to considerable length 
to help you outwit 
dcsiih, The elevator, 
the rail marl train, the 
airplane, even that 
fireat toll raiser* the 
ant n mobile, have be- 
come infinitely safer 
from a mechanical 
standpoint. While fatalities arising out of 
the operation of automobiles, aside from 
those connected with the occupation of 
the persons injured* increased filty-seven 
per cent between 1922 and 19:1(1, the hu- 
man factor — not mechanical defects — was 
largely responsible. Only seven per cent 
of the fatalities occurred when the car was 
being used for business purposes, the oth- 
er ninely-three per cent while 3t was be- 
ing used lor pleasure* 




POPULAR MECHANICS 





'I’li e watchful ryu which 
science has kept on the 
rapid forms of tr.a importa- 
tion of the present day lias 
resulted in multiple safety 
features, d re rca h gd m nr- 
t a I i t y a it d r as a conse- 
quence, in even greater 
speed. W hen , for e samp Ic , 
it was planned to erect the 
Umpire Stale 1 mild in ft to a 
height of 1.250 feet, mak- 
ing it the tallest building 
in the world, m ruler n convenience de- 
man lied that the ete valors possess great cr 
spec ft than those ill any other building. 
Considerable planning was necc^arv to 
install the elaborate safeguards required 
to operate the battery of sixty-three ele- 
vators at the unprecedented speed of 1 ,200 
feet a minute. Accomplishing this, how- 
ever, lias made the speed practical for 
other tall buildings with safety and, when 
still higher buildings are erected in the 
future, 1,200 fed per minute will be the 
accepted, safe speetE for 'elevators. 

In its efforts to hcEji you outwit death, 



protective science has erected several lines 
of defense along the gigantic bnStleiront 
of its an an i fold activities, liut science has 
yet to devise, for example, a shotgun that 
will reduce the number of fatalities during 
the hunting season. Mure peril exists for 
you while hunt tug in November in the 
civilized United Slates, than it does dur- 
ing ihe entire year in the uncivilized jun- 
gles of Africa, 

"The question of whether male swim- 
mers take greater chances 
i ei l lie water or in boats 
and canoes, or whether 
they are more careless 
than girl bathers, is sug- 
gested by consideration 
ij f the 7 ■,500 a c c i d e n t n 3 
drown i ngs w h icli occur 
each year in the United 
States," said Doctor Dub- 
lin, 4_ M o re than six times 
as many males are 
drowned as females, 
A til 0 llg ?S Lid I m a 1 e p e r- 
sons drowning ranks as 
OJie ■ :■ I the lend mg 
of death whether b> r dis- 
ease or violence/" 

The human factor of 
carelessness Is just as 

(CufttifnlcHl (o jills* 1 1 ] 4 A } 

Tliest Men Aj c E-Jngftgid 
in, So-Called DanK«rn\n 
■rjrcijfaUwi*, YrlTbn;/ Afp 
TaKiise LtM CliAne«fi TtlSii 
You tl,> When, a 

Busy Si reel Corner — ati 
Death Rates Prc-ve It 
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This CAlilh A-.nagi.T0' '!-0 [..afgc&t 8 -^'cr Con*i.nict?il M« TTiJ* CountT/: Wale Ilia Unuiaat Maun tinj; sf the 
■‘Windmill'' Blade* on Tap of Cabin; Thu FeaLura Ea Said to tiitieaw: Stability 



AUTOGIRO WTTH TWO RUDDERS 
HAS FOUR-PLACE CABIN 



driver without te^LV jitg- his seat and several 
for refining’ free-wheeling devices. 



Equipped with twin rudders, the largest 
cat in anfogiro built in rhe United States 
is powered with a -IdO-horse power motor. 
The cabin has space (or four persons. 

Jl/v’V 

MODERN TREND IN INVENTIONS 
TO COMFORT AND SAFETY 

That inventors, arc turning their minds 
to comfort and safety is deni oust ruled by 



LIGHT BEAM GUARDS FOUL LINE 

IN BOWLING ALLEY ^ ^ ^ 



If a player's toe slides across the Fpul 
line, a photo-electric cell in a bowling alley 
detects the error and flashes a warning 
light. A small beam is focused across the 
alley so close to the floor that it will lie 
in t creep ted by nothing except the player's 







records of the United States patent office. 
Applications for patents fji this type have 
increased during a period when total ap- 
plications. flee lined twelve per cent, ] m the 
past year, there lias bed! an influx of ap- 
plications (or patents on devices 
designed to make automobiles and 
railroad trains more com fort aide 
and safer, 13 well as (nr others in 
connection with air conditioning, 
refrigeration, oil burners, dewax- 
ing oils for automobile UihriCa- 
Iloei, and alloys and electric clocks. 

Many applications have come 
from engineers of established 
companies seeking to improve 
their products, while others rep- 
resent thft consumers' ideas. Of 
the A>J>in,0fi0 auto owners in this 
country, in any have in leas for im- 
proving (he efficiency or comfort 
of motor curs. From them come 
such inventions as one for open- 
ing and closing car doors by the 

iLnnX* t 

C tu -t* 



fool, Fouls of only a fraction of an inch 
are delected by the cleelric. eye. The 
throwing of the hull docs not interfere 
with I he detect or because of the speed at 
which lire ball cr Asses the Sine, 



While Line □! PLayrr'i L<fl Feat Rcprc^s-nla L=tht Rsy G'JirdLnE 
tin F-OuE 
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asetiwu, restarting iht t jfir., The llatm- has 
a temperature welt above 7,000 tlegrcw 

Fahrenheit rnnl ill readily tiiclt tungsten, 
la ti L a] it i n a tul □ i li er ha rd met a Is. I" li e to rcl i 
opens .in important field ill tFie manuLic- 
tiir*‘ ol alloys wlietc 1 1 i i< 1 i temperature is 
required Ivitll Out ihc destructive action 0 3 
i lif nri- current passing through the itiix.- 
tnrr nt nii'UtU, ns L the case with the 
torches in corn m on use. rhere i- little 
Mowing action in the torch,. and tungsten 
carbide-, for instance, can be applied in 
powder form to Lliin objects, such a> llie 
edges of shove Is, hoes and grader I* lades, 



HEAT CONTROL IN 
TORCH HELPS 
WELDERS 



Too, Vfddw Harding the Atc 
Sunburn KfF«t*t H 



Torch: Ndtr Mnl Which la Worn, to Avo-ldl 
n:iDm, Sever Ll TorLh.es Arc ticiiif; U«J on Qr.c Job 



We 1 1 ting and alloy 
Work is simp lil it' 1 1 by at) 
arc torch that makes it 
possible in control the 
temperature. The torch 
has a transformer tor 
operating on a 22ii-vnti 
power line. A current 
relay if- provided, while 
an electrostatic eon den- 
ser help? to build up a 
charge sufficient to ionize an air gap anil 
enable ihe line current to starL the arc. 
li the flame should, be extinguished, the 



The torch can he handled with the bare 
bands in safety, gloves mid masks being 
used only to avoid son Em ruing effects. 



ELECTRICITY IN AIR IS STUDIED 
■*J h AS AID TO HEALTH 

To find whether LEle amount of electric- 
ity in [lie air has any effect oil heal Eli is 
tEie objective of Prof, Friedrich Des saner, 
of Germany; He lias constructed a ma- 
chine- Which produces minute electrical 
particles, called ions, and is testing E>oth 
normal and ill persons in air containing 
large numbers of ions. There are two 
types d£ ions, the positive containing elec- 



tricity and the negative lacking decs ri cal 
energy. Patients suffering from high Mood 
pressure, rheumatism, gout, neuritis, neu- 
ralgia. bronchitis, asthma and heart and 
arterial diseases have shown decreased 
blood pressure and improved condition 
after inhaling negative ions at frequent 
intervals. Positive ions produced head- 
aches and discomfort tit healthy persons. 
It has been found that occupied rooms 
have fewer ions than the outdoors or un- 
occupied rooms. Dr, Lewis ft, Roller, of 
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Electric company's research 
laboratory, lias developed methods n£ pro- 
ducing anti measuring ions. II t El e 3011 
content ol the air is found to have a real 
effect on health, the next step will lie to 
rifle! an ion regulator to the Ilea ting,, re- 
frigerating anil humidifying equipments 
that promise to air-condition the build- 
ings of the future. 



SPEED OF REACTIONS TIMED 
BY ELECTRICAL RECOVER 



ARCTIC “BARRENS” NOT BARREN 
EXPEDITIONS FIND J. . j j : j 

Contrary to Lhe generally accepted ‘be- 
lief, the arelie region is by no means bar- 
ren, according to evidence furnished by 
exploration expeditions, missionaries and 
trappers. Indeed, so profuse is the vege- 
tation that the Canadian government lia-, 
changed the name of the “Barrens" to 
“Northern Plains/' Flowers of great va- 
riety and more than 500 Species of plants 
grow wit!) in 400 miles of the north pole. 
Within the Arctic circle, vegetable gar- 
dens flourish with beans, potatoes, beets, 
radishes and even tomatoes during tile 
short summer sense ti, nourished by the 
Milt which 5 Nines twenty hours of the day 
at that time of year. Experimental farms 
are being established by the Canadian gov- 
ernment in the Arctic to determine which 
crops grow best in that climate. 

ri 31 



Testing' Mttltfil and f'hywle*! Hns'CmM at Mot&tHl to 
UlUJH 1, y lOcCITLUt Tiding 

Accurate data cm the- "'third dimension 
of driving" — the reaction of motorists' 
minds and muscles to recognised danger 
— may he compiled with split-second ac- 
curacy by means of a newly developed 
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PO SITI V E-G ft I F SCREWDRIVER 
HAS RIDGED FACES 



" reaction me Let/' The electrical timing 



Positive grip tor the screwdriver has 
been attained by cuLting fine serrations or 
ridges on lllC driv- 




er faces to prevent 
-.lipping. This 
method of manu- 
facture i- said to 
red u cc tile p oss i - 
bility of the tool 
jumping out of (he 
.1 crew-head slot. 

The surfaces arc 
so directed as to 
exert maximum 

resistance to any 

undue motion of 
the tool. Tli is ridg- 
ing process does not weaken the screw- 
driver because less pressure is necessary 
to drive home the scr 



■ pcuais 
ire of an Mj-H 
a tieon ci 
danger^ ni 
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m cell mi is ns is connected to two pedals 
similar to the accelerator and brake 
,i(i to mobile, Sudden flashing of 
light constitutes the warning of ^ 

the signal for tfle person under test to re- t y 
lease the accelerator and apply the brake 
as quickly as possible. The speed of two 
vital functions is recorded, Coordination 
01 mi mi and muscle is indicated F?y the in- 
terval between the signal and the first re- 
sponse, that of lifting the foot from the 
throttle pedal, Co tuple lion of the physical 
response is shown in the total elapsed 
time between the warning and application 
of the brake. Although developed pri- 
marily for motoring research, this reac- 
1 ion-1 i m ing meter is also adaptable to va- 
rious industrial uses, it in said, particularly 
in the exam ina Lion of operators for ma- 
chinery in which a high degree of coordi- 
nation between mental and physical fac- 
ulties is important. 
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T I AVK you over heard of the "decoy 
* * car," the "enmn-pn ad/' "free {jus,” 
.iiid similar rackets n- Used hy dishonest 
sec on dhan t] ■ ca r deal c r ^ ? 

I "rdess, ymj'vc been a victim, f ho chances 
arc you have never heard of these schemes. 
The reason is simple: Xn nuo braijs oi 

the way in which he got gypped. And 
hence tli esc dealers reap a rich harvest. 

The “decor ear"' k an automobile that 
tanks fine hut hides some serious defect. 
Of course it is sold with ;l fine -so iSlidiilf: . 
money- hack guarantee. With Hie car pair! 
for, and 1 he jjuaTant ce in Ii i s pocket, t he 
new owner starts proudly out with his 



"bargain/' Then things begin to gu wrong. 

Rut the money -back guarantee — line! 
Returning in the place front which the de- 



Wheti You Buy a 
Used Car 

the mOtur number with ji.il 

^ .nit hr wi zed dealer to ildi't:»int: rise 
age fit t he L-ni . 

Remember that "Money Hack Guar- 
antee” may mean a credit on n more ex- 
pensive car, 

Don't forget that “New Car Gujirrm 
tee" is rally ;i gainst defceLsvi: purls not 
worn onts. 

Try the car thoroughly before you sign 
anything or pay any money. 

Before taking delivery , check for toots, 
curtains, spare tire, gasoline, and similar 
items. 

Compare the price of similar modeEs 
with at least three reputable dealer;. 

Watch out fur a "boosted” selling price 
with a "EjberaL” trading allowance on 
your presen t car. 

B-e sUrc the seller intends to live up U> 
any offers of “free gas" nr “free 1 ken se 
plates." 







RAC 



coy car was purchased, 
ihc buyer tells of his 
troubles. Wit li apparent 
amazement and sympathy 
the dealer listens, Then 
be suggests a wonderful 
value on which the pres- 
ent car wifi serve as the 
do* it payment. 

For the first time, the 
customer notices that tile 
ears which the salesman 
had so freely priced ver- 
bally, are all marked in 
code, And he now real- 
izes that the prices do not 
SOUlSt! nearly' so attrac- 
tive as they did at his first 
visit, 

However, he has no 
choice hut to buy here — 
or keep the almost un- 
dr Lv cable car he first 
bought. A little assuring 
talk fro in the salesman 
generally dors the trick. 

No additional tntmey is needed at the tno- 



Te ts WdL ro Q l- l r ^ Cud^-Typc PrUc Tflfcs ori IjsciI Ca^a; 

Says, JI Try to Get ij-UG but Take fclTS if You Can't' 



Tliii One 



prospect is, “Fin so sorry. That car was 



men} to own a really good used car — at a 
much higher price than was paid for the 
decoy. Wi(h elm down payment taken 
care of, this customer now finds himself 
driving a good used car. But he paid an 
exorbitant price. 

To bring prospect ivo purchasers into 
their place of business for the first time, a 
trick ad is frequently used. Tlii-s generally 
describes a popular type of car; tells of 
il.s wonderful condition ; then quotes a 
price about fifty per cent below the mar- 
ket price for such a m oriel. 

Of course^ the dealer's answer to the 



|ttst sold a little w hile ago. But I have an 
equally attractive value Ft! like to show 
you." 

Then he lead* his prospect to the ear he 
thinks he can sell and depends on lligll- 
presntre method? to swing the deal 
Thrown in for good measure, as a 
means of dosing tEie sale, may be several 
good-sounding hut meaningless offers. 
While some dealers actually do give li- 
cense plates free, others only make a 
promise of free plates, 

Then what happens is this r The license 
application is made out. The customer 
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it. The c 3 4- a. ] er mails it but "forgets” 
to inclose any money. Tn flue rime die ap- 
plication is returned directly tu the eus- 
t timer. The customer goes back to the 
dealer. Then the “inn"’ begins in earnest. 
H-vf-ntually the customer Will get weary 
and give up — and that is what the dealer 
watU3 him to do. 



-HIGH 5 LOW SPEEDS' BUMPS ■ 



Checking 4 UitHI Ni-rnSner with the Police- Is t PLne 
Wa/ TO Keep Iroisi Nwyinjj a Stolen Car 



which recjUtres a dealer'- 
signature — and the dealer 
forgets to sign. Asa con* 
sci| u e n ce the gas man is 
sot ry — oil yes, v ery - — b n t 
lie is unable to deliver the 



gas. 

But pro ha lily the great- 
est racket of all is Lite 
boosting of price by pre- 
tending that a car is much 
newer than it is. Some 
used -car dealers cash in 
on new -car advertising 
tit at features next year's 
models during the cur- 
rent sum mcr month s. 
Then when the year rolls 
around, those year-old 
cars are represented as 
“this year’s model 5." 

S ]j eed (j meters m ea n 
nothin g, as everyone 
knows. Rut engine num- 
bers mean everything. 
Before buying a cat, it is 
well to take the engine 
number and call up a 



Still another catch is free gas in various 
Quantities. And with this plan there is 
sometimes, though tint always , a catch. 
The dealer who is offering free gas will 
have an arrangement with some very in- 
accessible service station. The difficulty 
of reaching the place will make il unlikely 
that the ear buyer will ever go after his 
free gas. 

And here is another common obstacle 
in the way of free gas. This is the coupon 



dealer who sells that make of car, He will 
be aide to tell within n month or so fit the 
exact time the car left the factory. 

XtJiv as to “re posses serf cars” or cars 
that can be had by “paying the smalt un- 
paid balance, 11 remember thi>; Nobody is 
giving anything away. All used car-, arc 
sold at the market price; in other words, 
what the dealer can geL for them. 

Xext to the appeal of the dealer who of- 
fers repossessed cars, die so called "hard- 
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kick" individual draws the most 
His racket is to advertise that ill health 
forces him to sell his carj, or some similar 
story. Unfortunately for the honest indi- 
vidual who is forced to sell Ills ear, the 
man who poses as a distressed individual 
— and actually represents a used-car deal- 
er. ot even a car-stealing gang 
— makes it "tonsil 1 ' for all 
concerned. 

In buying from an individ- 
ual, there are many tilings to 
guard against. Probably the 
greatest danger is that 01 pay- 
ing good money for a ear 
which later proves to have 



been stolen. Of course, the rightful own- 
er can claim his property wherever found, 
and the innocent buyer is just out of luck. 
Besides, there is the chance of getting a 
car on which there is a mortgage. As a 
rule, mortgages arc recorded, hut that 
means little when the car is offered for 
sale in another town or city than that in 
which the mortgage was taken nut. 

And mortgages may he made to' cover 



] r Is Always ^ Coed Idea to Test a (Jtwd Car 
Thoroughly belter* Sijjninn or FfiyiH-t Anything 



it is being bought. Reliable dealers will 
welcome the opportunity of proving the 
quality of what they offer. Any road ted, 
to he of value, should he long etloUgb 10 
get the car thoroughly hot, and over a 
sufficient It varied route to test the car in 
all ways. Here is a good test : 

Check gasoline and oil carefully to note 
consumption, See that tires are not being 
run soft, tn quiet the car and make it more 
comfortable than usual. Then start out in 
traffic. Note how the car idles; down. 
Wateli for grabbing dutch or poor brakes. 
After using brakes repeatedly, get out and 



* 




part of the original purchase, sendee 
bought, or a radio installed in the car, or 
anything of that nature. In fact, many a 
radio set lias been inn ml led in a car and 
the mortgage made out OH that car, and 
then the set has been transferred to an- 
other car. If you buy such a car, It is up 
to you to pay rhe mortgage tn most cases. 
Be sure your hill of sale states that the 
car is free of all encumbrances, 

A thorough road test oi a car is a. good 
plan regardless of the source from which 



feel them. One trick on four-wheel- brake 

(CoEuiriueij in fw* ti&A} 
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TV-ELve->C.yliniJCr 225-EIflrie-ftaw.cr Engine for Higturay Eutf. of HoMiofitLiLly 
Opposed Dtaign ia Enable u.n.d.cr Floor 
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COLORS OF POTTED 
PLANTS CHANGED 
BY CHEMICALS 

That the color of pleats 
growing in six-inch puts 
cun lie changed by ad- 
ministering minute closes 
of chemicals has been defi- 
nitely established. Scarlet 
carnations treated with 
one part of iron or .ilu- 
nii n n m p h o a p h a t e :u i d 

1.000 pans oi water de- 
veloped white streaks in 
the petals. White carna- 
tions ted with a solution 
of potassium or alum i- 
n u oi sulphate show c d 
scarlet streaks, A little ot 
the solution is given the 
plant every live days. Po- « 
tassium cyanide in the di- 
lution of one part to 

1 0.000 parts of water 
caused a rose to have red 
leave? and green veins, 
while the other parts 
turned yellow. The flow- 
er-coloring substance is 
found in all parts of the 
plant. The coloring in the 



PANCAKE-TYPE ENGINE FOR BUS 
INSTALLED UNDER FLOOR 



root of the radish is the same as that in 
the flower, while the rose coloring is found 
in tin' leaves arid pricldeS as well a S in the 



flower Ltse 
Jh/\ ? * - 



Tile horizontally opposed Of "panrakc- 
lypd* iiioror, as it mils termed hi the early 
days of automobile design, has staged ^ 
comeback in a modern 100 passenger bus. 

Developing i.U5 horsepower, the twelve- 
cylinder engine has an over-all height of 
eighteen inches, and i> mounted under the 
floor of tEie fisacll together with all Olhei ■ ,j w j E |, 
element? of the driving mcdlatl is HO. This so ] ut j on 

type of engine design, virtually Ignored Aigjit-d 
for more 



auto -Light glare is reduced 

BY FILAMENT SHIELD BULB 



Reducing glare without decreasing ihe 
efficiency of automobile headlamps, a Im lb 



the filament sSiieldi cl i? 
of if 



til an a score of years, is ?aid to 



riving 

J problems. Head- 
give the bus the lowest center of gravity ■ s | ^ nips with this 

u£ Liny pftS^engcr-carrying vehicle. Weight A t (J j j-,u1b a ff orr l 
in the giant motor has been reduced to a' a continuous field 
m 3 n Fmum 1 1 1 ro ugll w i do us c of a lu m i n Lt in 0 f 1 s-^Eit. cutting 
alloys in its construction. Its lubrication through fog, rain, 
system employs three pumps, and it 1 sleet arid 5 now in 
started by two twelve-volt motors. For a more satisfne- 
servtctug and repair, the engine can he ^ tory manner than 
completely removed from the coach in ' is possible with 
less than an hour. 



.ill, ordinary light. 
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Gas Masks and Lessons in Their Use for All 




AbOMe, WlXir«l Tchc> 

ifr:l .mi RJn^c oE Viaijun ; 

It I I. i:i J'i : " : " : i | T>i.i j 

Iht O.I-; Mask U:Vr:, Ni:l 

Hh-I’-icc- the iiii: 14 l- of Eyc- 
sifldtl Silffiri-fiitlv to Limil 
Everyday IlniitH 



Fktilnjt Gas. Musti 
on ModuL Heads so- 
I’brch-flHT 
Klfch 1 ; Si,s- 
lit- Would 
irstf i 



Tup, m Gif-P-raoE 
li : r i toi V‘ :5 .It jr, JU 
i he Auer Gas. Lif; li l 
Works nunf DhrliJT. ~ a * 

Gmnaniy __ W _/ 
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L-tTfc. Proteclive Masks cor 
Horns and Oihicr Ani'n*-» 
Ari; Offtred; in Addition, 
Sjlte in'! [.MUiBt Lp Hew 
to Use i Sc Gas Mask Are 
Giver, to All Wh.n Apply 
at tJir: A.utr Faccory 
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ASBESTOS BAG FOR ICE CREAM 
KEEPS CONTENTS COLD 

Tcp cream, blatter find other fnods rr- 
tiuiring low temperatures can be protected 
from melting lay » waxed paper ling insu- 
lated with asbestos. In tests, ice cream 
under ninety degrees of heat did not start 
to meli fur two liutirs, The bag is water 
proof am] airtight. \ similar hag i-. being 
used to protect bottled oF milk against the 
ay eat hex, dust and animals. t 
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Radio Rc^vivi n u f 
ScudinK Stt : in CEf- 

c"i[", Set in U*.[ 



.‘flSoot causes damage estimated at li 
dollars per person in this country. 
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Phutnaiapfis Taken from Top of Ladder Hdp to Lj in- 
rjragub-lL Pared of tiicrvrud ttuiTia 

LONG LADDER FOR CAMERAMAN 
AIDS IN PICTURING RUINS 

Escalators in the Orient have found 
’that photographs of ruins help in distin- 
guishing excavated buildings of one stra- 
tum trout those ol another. An extension 
ladder iaiveiiuj) by R L. O. Guy, held di- 
rector of 1 hc^^Iegiddo expedition ^ > I the 
■ University of Chicago, enables the earn- 
er arn an "to lake photographs of the exca- 
vations from the air, Four guy ropes bold 
the ladder steady iti stilt" winds. Most of 
the walls at Megkldo turn hnilt of rubble 
and mud, snaking it difficult to distinguish 
different pot Lions. 
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EXHAUST HEAT USED TO TELL 
MOTOR’S CONDITION 

VJFH' 

By measuring the temperature of ex- 
haust gases, a new gauge reveals the 
condition of a Diesel engine. It warns 
of leaking valves or pistons and faulty ltt- 
hri ratio n, shows whether cylinders arc 
balanced, reveals improper totaling and 
measures tile engine load. 

h A h *- 

TWO-WAY RADrO IN SAME UNIT 
HAS THREE-MILE RANGE 

Effective at short distances, a combined 
radio receiver and transmitter has been 
produced by the K. C. A. Victor company. 
Together with a battery unit, the set 
weigh-; only twenty-two pounds and is ex- 
pected tu aid police, lire fighters, forest 
rangers, the army and others to whom 
emergency and mobile communication is 
necessary. The unit may be strapped on 
the back without hampering movements 
of the carrier. Operation is simple, ihe 
change-overs from transmit, receive a nil 
telegraph positions facing accomplished by 
Ripping w. single key switch. Wavelengths 
below ten nleter- are lis-td, el Lilli liating the 
possibility of interference with existing 
radio services, The range is about Lhree 
miles, but can be increased. 
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Model Liners Built from Scraps as a Hobby 



Scrap material? around li i h home amt 
garage arc being turned into model ocean 
liners; by a Califurniaji, so exact in detail 
that one has been lift'd in a miniature mo- 
4 i o it- picture set, Tin advertising signs are 
used fnr In 1 1 Es, coffee cans for stacks, pins 
for railings and small eyelets lor port’ 
holes. The builder completed his ''Levia- 
than" modal in eight months and it was 
used in the movies. The "’.M ajeStic"' is 
nearing completion. 



long arguments over ihe quest con after 
early experiments in German* had indi- 
cated that such might be the rase. During 
recent times, other scientists have found 
ihat water animals, ranging from the mos- 
quito larvte to frogs, arc aide to soak i n a 
living through their skin. 



WATEK ANIMALS ABSORB 
THROUGH THEIR SKIN 

Animals living in the water can absorb 
flfc food in dissolved and suspended forms 

■ -through their ski us, gills and other stir- 

laces in contact with the water, Dr.. 

Ha rol d H in man, of T uLn iL M qd ic.il sc Itoo I 
hus reached this conclugtbrt alter experi 
men ting with mosquito larva? reared In*^ 
water put through a filter fine that it 
strained Out even the bacteria, Therefore 
the infant Insects had no solid food what 
ever and had to .subsist on what slid 
found dissolved pf suspended in the 
ier. This is just yi'hat Lhe larva; did. 
tor H in man is d'f the opinion that 
so fed get their nourish me tit by ahsorp 
Hon through IHieir intestinal wall 
than through fldic skin. His tests followed, 
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CEMENT “TORPEDO" LINES PIPES 
BURIED IN GROUND / \ 

Water pipes and mains buried in the 
ground may he lined with cement wit haul 
disturbing their position by means of a 
torpedo like tool that shoots the cement o:i 
the sides as it travels through the pipes. 
Springs keep the device centered in the 
mm-;, while the body is tapered tn a 
'skirt' 1 studded with hole.-o 
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Cem«n: fiprea Hsr Is. Pushed thrnMsli Water M ni.ii , Cpat- 
:r.K I[ wAhcuL ftemciviiifi Fipu irem Gtl'ui'J 






EtuiJt to EsSct Sonic. 
,,i .Lflfriii(haii ,> ' Madcl ; 



(,'F the "Mujcsti:” Is Shown Nearing CempLction ; in Background lx "he 
Shown Hi Wri'o Wliue His Son Watches; Sc:ap M^twiala Art Usi'i 
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Ty? DOING icebergs, battling Arctic 
gales, and making their uvay for days 
through tog ^o thick the coni man tiers 
hardly set; llie hows of their vessels, a fleet 
of coast-guard cutters every year enacts 
the role of "the Good Samaritan" in the 
Bering sea. Front ihe fleet's headquarters 
nt Una I a ska, the cutters dash to the res- 
cue of foundering ships, rush doctors and 
medical supplies to stricken villages, carry 
mail, transport officials and engage in a 
multitude of heroic tasks. 

By equipping its vessels with the most 
modern instruments (lie roast guard lias 
eliminated many of the dangers ni" its 
northern patrol. But the elements still 
have the upper hand, and none of the 
boats finishes a season without many close 
calls. When other vessels are running for 



shelter, the cutters light tlieir way through 
storms on emergency calls. Gales ni hur- 
ricane force pile up seas so tremendous 
that the gyro-cam passes on the plunging 
cutters go out ol com mission, Then the 
commanders have to place their trim! in 
magnetic instruments that are little bet- 
ter, since file proximity of large masses of 
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Sailor an Culter Sweeping sire Harn<in fin Ssgun cE 
Paa^htrs Who Attack S^-aL Herd. 





" Good Samaritans 
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CUTTERS 



Rirjii, A lit If An Survey Plane 
Being I [ohdittl iq N Jft-j-y Trnd-rr ; 
H kI'im.-. Area Patrollcil liy C’lUiffa 



NORTHLAND 






a HAIQA 

VV.^rTASCA!' 



TAHOE 

"TALLAPOOSA 1 



MONTGOHERi 



ore under thi_- sen and cm 
the L^,].Lrtcl f. create local 
deflections, If Ju£ isl i nt h 
down for weeks at .1 time, 
as frequently happens, 
the coast guardsmen must 
navigate hy means of the 
lead line, 

So perilous is the as- 
sign merit that Only picked 
crews, with an experi- 
enced commander in 
charge, are given the task , 
of protecting ihe coun- 
try's northern posses- 
sions. Tills vear, the 
-Northland," “Haida," 

“Itasca,’ “lahoe," "Tallapoosa," and 
Montgomery," under the command of 
CzLjjt. John Roedecker, composed the Tier- 
ing sea patrol. 

The strangest ui all their sea-going du- 
ties is to net as convoy to an immense 
herd of seals on an annual 2 , 000 -mile mi- 
gration. Each April 3 .S. a cutter takes up 
its station 100 miles oil the Oregon coast. 
More than half a million fur --leaEs, swim- 
mirg day after day at ten miles an hour, 
are proceeding nn 41 true great-circle 
course for Unimak pass and the remote 
Pribiluf islands, The coast guard accom- 
panies tile herd to its destination to pre- 
vent molestation oF the vain aide animals. 

Practically rdt of the world's sitpplv of 
seal fttr conies from ike Prihilof herd. Tin.- 
seals Spend most OIL the year in some un- 
known part oi the PricElie, gathering dur- 
ing the I) reeding season at the rookeries, 
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flirt St. George and S.t, Paul islands in tile 
l^ribilof group north on" }lie Aleutian is- 
laitds. This annual rendezvous almost led 
to (heir extinction twenty years ago when, 
unscrupulous scalers decimated the herd. 
Since then Lite United States lias guarded 
the seals under an international agree - 
merit. L" ruler its stewardship the herd hr*s 
increased to several million specimens, 
valued at 320 each "Vm the flipper.^ 

The cutters that "ride herd"' on the seals 
prowl in and out of the islands, investi- 
gating every craft that ap- 
proaches and warning them off 

if they have no proven busi- 
ness in the vicinity, Fishing 
and commercial ships that pass 
through the area arc forbidden 
C o ea fry guns. If t Ea c coast 
guards men find evidence of 
poaching, the vessel is seized. 

The cruise of the "Montgom- 
ery," smallest of all the: cutters, 
furnishes an example of tlie 



to their posts. At many villages, the an- 
nual visit of the cutter is the only contact 
with the outside world. 

These duties were followed by a tour of 
the settlements on the Aleutian islands, 
where soundings were taken 
10 bring existing charts up to 
date- After this cruise the 
'‘Montgomery” was detailed to 
the seal patrol. While investi- 
gating vessels near the Frith- 
lofs, word was Hashed to the 
cutter t hat a freighter was 
overdue. Immediately the 
“Montgomery" dashed for the 
treacherous rocks and islands 
to the south, eventually rcscu- 



C'-nttr ' TaJiac," find, a' Right 
Coaii ■ Guard H.isc hi (Juntas 
Jii, Showing 'L lirct Cutters 






varied duties that, befall the coast guard 
in the north, For nearly five months, the 
little 125-foot hoar, in command of Boat- 
swain Walter Wilson., was on the go. The 
season begat! with a trip to Bristol bay, 
delivering mail and giving medical assist- 
ance to i he sailing ships that make tap the 
cod-fishing fleet. A doctor and dentist are 
oil each cutler. Then the native villages 
along tFae Alaskan coast 
were inspected, and fed- 
eral marshals and slIiooI- 
l eac h e rs w e re t ran sp or t ed 
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refueling, the plane headed fur die Kurile 
islands north of japan, a^ait] relying oil 
the cutter's broadcast to keep a straight 
course. Kin ally tin: assistance was over. 

By Lite use of radio and radio telephone, 
each cutter keeps in constant touch with 
its base, X early every village has a short- 
wave amateur set and, by these, requests 
for assistance are dispatched To headquar- 
ters.,, then relayed to the cutters. 

TFie most dangerous of all the cruises 
is the a n mini expedition of the critter 
“North [an d " Each year she fights her way 
through the Bering strait into the Arc- 
tic ocean, carrying- supplies to the radio 
station at Point Barrow, Even ill the fhort 
season when tEle Cri p ls possible, it is a 



hazardous one, for summer gales in the 
Arctic compare with winter blizzards off 
New York. Dodging ice fields and watch- 
ing her chances to use open leads, the 
''Northland" creeps mile after mile into 
the far north. Occasionally an entire tribe 
is moved along the coast In a point where 
hunting and fishing are heller. 

The ■"Northland” remains in the Arctic 
until the 1a-t possible moment, moving 
south only when the new ice begins In 
form late in the summer. By carefully ob- 
serving the ire drift and taking the tem- 
perature of the water, the final day of 
safety can he predicted. This in Formation 
is radioed to other vessels to prevent their 
be mg ice-bound for the winter. 





Eng thq crew of the freighter which had 
struck a rock and sunk. 

Then she was sent to assist the flying 
boat piloted hv Cupt. Wolfgang von 
Grcmau on its transpacific hop, The air- 
plane was to refuel at A tut island. Carry- 
ing a load of aviation gasoline, lIh- " Mont- 
gomery" made her way through the to 
the island and. after arriving, the radio 
officer broadcast a string of signals at reg- 
ular inter Vais. By using h is direction find- 
er. (."apt. von Gi'onau was able tu flv 
straight to the fog-shrouded island, A fie;' 



Giaai Crab Cnugln In Bering Sun Where the CnUei- 
Play ihc ' Cott Samarium” 
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“SLIPPING" CLUTCH 
TO END GEAR 
SHIFTING 

Slippage between mo- 
tor Lind dr Eveshsft of the 
automobile is employed 
itt a new auto mat ic trail h.- 
Ulissioil t<s increase the 
power. The principle is 
Eike that used many times 
by auto ists :l s they at- 
tempt Lo drive tip a ^terp 
hill in h ig-h gear. When 
the c.ir slows down, tile 
driver pushes in his 
clutch, races the engine 
and 1 he ft releases the 
clinch, thus utilizing the 
momentum os the mov- 
i 51J3 - parts oi the enginr to 
jerk the car forward. If 
tile ordinary clutch is 
used in this manner very 
often, Llle resulting heat 
will mill it. However, in 
the automatic transmis- 
sion, a large ml-r ire seat- 
ing gear pump Is used. 
Outlets to Ifics pump and 
the One formed hv three 
gears arc &o restricted 
that there is onlv three 



Theft* Pyloite EnOaniy EUcTrical Building a- Wor irr- Fair Aft Dtc» 
armed with Symbols c: ike r«ra* cf Elccrridiy 



PROGRESS OF ELECTRICAL ARTS 
SHOWN IN PYLONS 



Covered with has-rellefs symbolic of the 
forces oi electricity, twin pylons stand 
guard at the water gate to the electrical 
building erected for the 1933 Century - of 
Pr ogr ess world's fair. The building will 



contain exhibits showing the advances in 
elect ricity. 



SWISS BUILD BIG POWER LAKE 



i> 1 



By damming G r i nisei glen. at nil afrit ude 
of 6,1?5 feet, engineers hav e created a new 
lake in Switzerland- Although a thing of 
beauty, the lake was made to run three 
power plants of horsepower, E[ 

contains 300X)00,tK)0 ruhic feet of water 
and is three and one- half miles long. The 
dam is 300 feet high and 110 feet long, 

1 .wcUU * i ^ 
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per cent slippage between 
ehgine and drive shaft 
when oil is permitted to flow freely. This 
is the high ’gear position. If the motor is 
subjected tu a strain, the control mecha- 
nism shuts off part of the oil supply and 
permits t lie engine to race. Then another 
jdug of oil enters the unit and the engine's 
momentum is imparted to the driveshaft, 
hut without jerking, The action of the de- 
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POPULAR MECHANICS 



vice is fo lust that engine racing 1 and car 
jerking are smoothed out into what ap- 
pears to be a continuous flow uf power. 



CIGARET COUPONS ARE USED 
AS MONEY IN JAVA > ( % ^ 

} v i 

Ctgarct coupons are he mg used as cur- 
rency liy the natives o i Java. Fond, cloth- 
f phonograph rcrcirds ant[ evert a lit o- 
1110 biles may he purchased with this form 
oi money r which lias come into use as the 
circulation of actual currency steadily de- 
clines. The coupon lias acquired real val- 
ue to the extent that many individuals 
now carry on a brokerage business in this 
form of tender. Only the domestic manu- 
facturers in close coupons in their pack- 
ages, resulting in a decline in sales of 
A mer i ca ll ■ ma rie c iga ret s, 
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HUNTING COAT WITH LIFE VEST 
OFFERS GREATER SAFETY 



Hift-TrUefe ralran P1S<inE Bet in AiUHtlHlk Book 
isi'llcfr.'; niCtirk'i’yi U jl-trdTOl M.ir.hl lit 



COIN-IN-TH E-SLOT BOOKMAKER 
TAKES BETS AT RACES 

Bets at littglish racetracks may be made ^ 
on an automatic bookmaker. The patron 
drops a coin equivalent to the American 
50-cent piece into the win or place slot, « 
turning a disk to the number of his horse, y 
The machine prints .'11111 issues a ticket toTi^ 
the patron while a totalizer adds up the 
bets and calculates the amount due each 
li older of a winning ticket. Both machines 
are operated by electricity. The hook mak- 
ing device covers up to fortv entrants in 



Nearly every conceivable need of the 
hunter is met in a jacket which is equipped 
with a removable life vent for use when 
the n till rod ventures ill or an the water. 



FOSSILS TAKEN FROM "ICE BOX. 
THOUSANDS OF YEARS OLD ft 



Animal bones and plants have been ie- 
moved from a natural refrigerator that 
^rtas preserved its Contents BXUXIO years., or 
^ Alice flic Ice Age, The "‘ice box 1 ' consists 
a series of beds of frozen muck overly- 
** mg gold -bearing gravel in Alaska. To get 

J at the gold, a mining company brings wa- 
ter ninety miles across the country In melt 
Lbc frozen murk, 'Tit is uncovers Lbe bones,- 
L free stumps mid other objects, Prof, AE- 
i Xfo erl S. Wilker-tp ll;^ sorted nut bones of 
i xqlic mammoth, giant bison, extinct horses, 

; H caribou, moose and rodents front the mass 

5 taken front the muck. 

"V /ft U Ll 



Hurctintr Coat with Eaniovablf lota Vttt: It t 
(jam* Potketa and Stvaril (or Sl«ll* 



The vest is easily detached when not need- 
ed. Ill addition, the coal has four large 
game pockets, two accessible front the 
front and the others from the rear; two 
targe shell pockets on each side, and also 
a water proof container for watch, duck 
■call, tobacco, and hunting License 



oA- i,v$ sV 





In apartment houses and hotels, as die 
Majestic an \ew Y^rk, the cantilever ap- 
pears in the nnn parlors of the suites,, espe- 
cially those at the JJ corncrles-t'' wall an- 
gles, Tenants can therefore liave delight- 
ful ami unobstructed views. As the glass 
admits the ultraviolet ray-, they jnav ac- 
quire healthy tan when the Him is shining, 
and they and their plants and flowers will 
flourish in its life-giving 1 v [tannins. 



N c w types of 
buildings without 
solid corners have 
come to American 
cities. At first 
g la r ce, t h e y see m 
to lack means of 
support. As their 
outside walls are 
moslFy glass, how- 
ever. one enn peer 
tli rough them and 
learn the secrets of their sta- 
bility, In* one kind the outer 
walls hang curtain like from 
(lie eaves i in the other, they 
arc balanced on a bracket or _y 
cantilever. Many advantage? ‘—’C 
are claimed for the comerless. „ 
structures, lr factories, for in- 
stance, plenty ol daylight close 
to the all-window sides is avail- 
able. and without the shadows 
cast by ester ior columns and 
Corner piers of bfi-'k or Stone. 
Storekeepers can display rb- " 
goods for the window shoppers 
without having their schemes 
of decoration limited by posts. 



NO LARGE INDUSTRY EXPECTED 
iA . FROM STEEL HOMES 

/JP 

' While steel residence s are springing up 
all over the country, flic United Stales 
Steel corporation has decided, that the 

standard i * cd eel 
e a big i lew indus- 
try, Study of fifty- 
six systems of steel 
c o n t r u c 1 i o tt was 
made, and this led 
to the con clu s ion 
tli at houses of indi- 
vidual design using 
standardised steel 
units will furnish 
the thief demand 
for steel for home 



JRxaiyipIk c*f E'jLIdLnci witheut Solid Comma <jf M**onry tor Sii-piiort: 
Outer VVjJii Ate Either PasancEd (in a CrVUllti'er. or Suspended Emm 
the Top cf the SitltCIHn Like a Cur 
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home air conditioner 

FOR COMBINATION 
WITH FURNACE ,■ 7 /' 



Designed to be used in con- 
junction with its recently intro- 
duced oil furnace, an air-ccmdi- 
tioning unit for warm-air heating 
systems bus been developed by 
the t joneral Electric wm 
o per at 3 on. 



so nor 

blowers draw air from the base- 
ment which is filtered, heated, 
moisture-treated and forced up 
through the conventional warm- 
air ducts into the house. When 
cooled to room temperature, Lbe 
air returns to the basement 
through a grille on the fir nt floor. 

The h lower-5 are of sufficient ca- 
pacity to completely recirculate the air in 
the home five to ten times per hour dur- 
ing continuous operation. Air tempera- 
tures at the room register outlet arc rela- 
tively low, varying around 130 degrees. 



MaicliinK Eyci' "of "Live anr! Scuffed Animal* wills GL&m tir.il* 

tions h This ATlist'i Job; Sh.t' Serves Many Sportsmen 



CLASS EYES MATCHED FOR ZOO 
AND FOR HUNT TROPHIES 



Matching glass eyes tor living animals, 
as well as for stuffed and mounted tro- 
phies of tEm hunt, is the unusual occupa- 
tion of Miss B. Lempie, of Los _Angejes 
Often there comes a cn'Tt tn furnish a sin- 
gle eye fur animals in southern California 
a on 5, while sportsmen nil over the world 
send their stuffed and mounted animals tci 
he supplied with lifelike glass eyes. 



GOLF TEE AND MAGNET LIFTE 
WITHOUT STOOPING 



FUEL VALUE OF CORD OF WOOD 
T EQUALS TON OF COAL O, s 

3 Experiments conducted by the forestry 
^ department of a Michigan college reveal T" 
^ that 'a cord of dry woo'd contains heat 4 
c* value crjual to one ton of anthracite coal.' s 
It was estimated that one pound of hard 
'ir-coal contains nearly twice as much heat 
iis- one pound of dry wood. It ts popularly _ 
supposed that green wood Is hotter for 
fuel than dry wood since =t burns longer, _ l 
hut the test* showed dry wood gives off - ^ 
nmro heat, and wood front trunks of trees; ' 
contains more heat units than that from r--i 
limbs. Best results were obtained in a—, . 
furnace by leaving a tied of ashes on the 
grate an rl burning the cord wood Oil fop^.j 
of the ashes. 



Clfall the soap used annually in Lhe Unit* 
ed States were eipially distributed, each 
person would receive twenty-five pounds. 

.■ L .jLt,- . : CL.C - L t-*. 



Ttirt GatT Tie 'JriiE, * M^gnot AO*cStH C*n Sr Llfitd 
by LoVr’iri n p McIlI fi h r, “ ■fit Club ll> the Ma^r-tt 
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Pilot in Horded ■C-jt'fc M'ic Ready to Tiy HI# 
Skill ai Plymjr fay Im-trirmenis ; ELtrht, the Ar- 

..,1 it OrBxr.T] W':iai:h 2-"h w.- ■. :H the. 

Bhitt to the M-iV.iraL Hot iitm 



0i h KING 



I I fGH above the airport at Oak- 
I a ml, t a student liver with 

less than fifty hours in the air is 
soloing. He is trying desperately iv 
execute figure ''eights” irt U 
wind, anil is having plenty of trouble. 

Oil the ground a flying in st roc tor 
g.L/i'- nji ;■ i the flee] pi mg, gi .iruu'v- 
iilll patiently, and speaks into :i radio 
telephone, 

w Oakland Boeing school calling 
airplane ’5^7-K,' Oakland Hoeing 
school calling airplane C 5d7-K'r he V— 

1i n rk - . 4J Zno in fnr recognition. Your 
eights are not right. Hold your point clos- 
er, Correct more tor she cross wind. All 
right, limv, try Li again. T"h lit all.’* 

The Student overhead does no “talking 
hack" for if i-. a one way plume and he is 
on his own, He attempts another eiglr 
and another, and an tit her. He now knows 
what was wrong with his first ones, fur 

his instructor has just trdii him to correct llis bank and make allow- 
a i ce for wind drift. When Fiis leather on ihy ground i-. ?at i i i r . ifie 
novice and his dying stlioolhmisc arc ordered down, 

Such is the modern method of training future transport pilots at 
tin Hoeing Softool of aeronautics, A few rears a go I hr voting aviator 






went for digit t after iky hi with an inslmctor to 



get the 



feel of the 
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ship 1 ' and attempted his first solo only after hours and hours of 
dual work. Today he flies by instruments and! not hy feel, He gets 
his wrody na mica on the ground, and he often goes up alone after 
only a few hours of dual work. 

In the air with an instructor, the student has every error called 
to his attention through a telephone extending between the cock- 
When he goes up alone, he likewise is reminded of bis errors 
ad in telephone. Out of 2fifl hours in the air, during training, he 
does 2f>U hours or more oF solo work in hall a cloven types of planes 
from 2,31'Xf- pound ships to eight-place monoplanes weigh- 
ing nearly three tuns. 

For every hour lie is in the ait, he Spends nearly four on the 
ground studying and working on ships. He solos at night, lie flies 
hy instruments Under a hooded cockpit, he follows a directional 
radio beacon on a definite course and he navigates his own course. 
He fiiws vii aerial-mapping surveys and lie flies by celestial naviga- 
tion, using the stars as his sign posts. He goes up with a sensitive 
altimeter strapped to llis leg to remind him that altitude ill flying 
is the one thing that cannot be neglected, When lie pulls a rt botier Hf 
he is initiated into a “jackass club" — and he never makes the same 
mistake again. 

Until recently, tile yardstick by which a flyer was measured was 
his hours in the air, A man with 5.01X1 hours was considered just 
about ten times as proficient as a man with 500 limit s, The modern 
way of learning to fly has changed that. A youngster comes out of 
a flying school today with 25b hours of actual flying, but into those 
250 hours have been crammed the experiences normally encoun- 
tered in ten limes that many hours of hit-and-miss flying. After 
ten months oi concentrated work, he is ready and qualified to serve 
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as copilot on a lug passenger ship, and 
.if ter .1 couple tit years of piling up hours, 
he may even become pilot of a transport. 

This new type of pilot during training 
can acifl has flown from Oakland to Reno 
uniter ii hooded Cockpit, arid has known 
by instruments alone that he was at Isis 
destination. Two students began their dy- 
ing by climbing under the bond and using 
instruments alone to supply them V. i[h in- 
formation while i n the 
air. Others have navigat- 
ed a ship for hundreds! of 
miles and reached a pre- 
determined de-.tima.tion 
with only flic aid of i ci- 
st rumen ts and maps — no 
"peeking" over the side. 

Pilots t r a i ncrl to fly 
Third," new instruments 
making such hying possi- 
ble. anrl improved and 
faster ships are Speeding 
up lire airways schedules. 

United Air Lines, for in- 
stance, lias spent ten 
months with five ships 
with h ood ed cockpit 1 - 
l rail Ling 150 seasoned pi- 



lots to fly by instrument 
preparatory lo placing in 
service a fleet of sixty 
t w i n-e n g i n e d lo w-w i II g 
metal monoplanes, Sun li 
ships, carrying ton passen- 
gers, will go i r o m N e w 
York to Safi Francisco in 
twenty-tWO hours, or less, 
instead of twenty-seven. 

What dues ill is mean to 
the fellow who hups a 
plane in a hurry ? Suppose 
lie leaves Chicago for the 
Pacific coast, a ZjOOQ-mLIe 
trip. He can spend virtu 



Above. Arrows Point la tine Three Supple men lacy In- 
atTunienlj Whit-h Enable £ H'lkil ((3 fly "Bliii" Riflhl, 
Triintr S-tsp I nr Te-itbLnij [nsirunic-ii F'iy inc ; Note 
Hooded Cockpit ; Bela?.', InatTyclur on Ground T alb- 
inK tsu Sliidcnt an Ait 
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ally a full business day 
ill Chicago, dc pari tug 
talc in the afternoon. 
The nest morning tit Is 
in Lo* Angeles or San 
Francisco, with most nf 
tSie day before him, Li 
be requires only a few 
floors for business, he 
darts back the same 
evening arriving: home 
leas than forty-eight 
hour:-, alter his depar- 
ture. 

Perhaps part of liis 
4 n CHXJ- m ile journey was 
fnade in rain, clouds or 
fog. His ship is equipped 
for ins trume tit flying:, 





AtflWft, r’l.y^rii." Inatructar 

und SuidtliA Can vein ins 
avei iinsr-Cockpii Plujiia 
Syitcm Wfcillf in Fhghc 



ni Ova til e nt s— forward , sidoway f and lip 
acid down — hut there arc three rotational 
or angular mo vein cuts about each primary 
axis — pitch,, roll or hank, and ttsm, 

To Jly by instrument, the pilot must 
know amount as well as rate of motion. 
In vertical motion, the ratc-of -climb in- 
dicator has been in use for yearn as t Si c 
sensitive instrument for this dimension. 
Now the sensitive altimeter, sh owing 

|C4miiimed to vn.iiu ] lOA '< 



and his pilot considered it safe to fly in 
weather he might not have attempted pre- 
viously. At present, however, the three in- 
struments which enable a pilot to fly a 
transport blind are intended almost ex- 
clusively for emergency use and consti- 
tute just one more safety factor, Airline 
companies hope that the ability of all 
(heir pilots to Ely by instrument, plus more 
weather knowledge, eventually will enable 
a ship to proceed in safety in almost any 
kind of weather except when ice is form- 
ing or in cyclonic conditions., 

The Lbree instrument* enabling blind 
flying, with which all passenger ships are 
now equipped, virtually duplicate three 
Others long in use. An aircraft in flight 
has six possible degrees of freedom which 
the pilot must control and which his in- 
struments must interpret if he is to fly E?y 
them alone. There are three primary 




Slur! on, PIlolB N,iviHa:in(> * CuHtsc tor a Pilot Whd 
Fallow* Direr. They G>'i* Him 
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Air Resistance Ed Rcu'.icol 
iu Ed q u/ Pc-int in This 
□-ETcn.an-Bui.il Rail Car 



their coloring from the sun by re- 
flecting: and refracting light. Some 
wihg s-Cales, alt h o u gh colorless, 
produce interfering light waves of 
great beauty. The' world's largest 
butterfly is one found in Mew 
Guinea, It has a wing spread 
greater than that of malty birds. 
In contrast., the pygmy blue of 
Los Angeles Has a wing spread of 
lens than one-half inch, Austra- 
lian natives roast one kind of but- 
terfly, picking: off wings and legs 
and grin ding tin: bodies into meal 
for butterfly" pancakes. Son t fieri l 
C alifornia has 477 species, prob- 
ably more tli a it any other part of 
the United States, while Brazil in 
noted for tile ah u minute of cliff ev- 
ent species, far more numerous 
rlian in jin y part of (his country, 



GERMAN ELECTRIC TRAIN 
IS STREAMLINE DESIGN 

Capable of attaining a speed of ninety 
miles per hour, a Diesel- electric train, re- 
cent lv put in scrv ice bet ween. R- crl in land 
Hamburg, offer? an interesting adaptation 
of--itTi 7 amttuing — flbr railroads, The metal 
cars are so shaped as to offer the least pos- 
sibly air resistance. Wheels arc Covered by 
the body shell. Lights are re- 
cessed,, and ever! the buffers are 
designed on airfoil lines. 



^MAMMOTH ONCE ROAMED 
II 5 r RELICS PROVE 

Teeth front three to five inches 
long that once lined the mouth 
ci fa m a m moth h a v clip c n u n - 
earl tied in New Jersey, proving that these 
giant creaturg^rmcc ’roamed the eastern 
part of the .-United States, A great tusk 
from a mammoth has been found in Alas- 
ka, showing that the monsters wandered 
far aliefd, It is believed that the mam- 
moth ^'rosied to Alaska from Asia when a 
land bridge joined the two continents in 
the Pleistocene epoch, and that the giant 
iliimhls wa tide tod ^outh and east. 



BjJTTEEFLY ALTERS ITS 
-a-, COLOR AS MEANS 
H OF DEFENSE 

Since they have n o teeth or 
claws to defend themselves from 
enemies, some butterflies have de- 
veloped protective coloration. The 
Kallima inaehi? of 
reaem b les a 
emit often siv 
ter fly beau 
colored 



Giant Tii-H.it found in 

Ats^kfl Coormafid Writli Huge Te^!li 
Pinked Up in Htw Jersey 
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; All-Wood Clocks Carved by Hand as Hobby 
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1 . 1 Tl , Wir.iinilJ CLol'Ic >* i’ll Worts EjrrKiSCit: 
Cen(r=, C.-hhiiti .1 MV.M v:Eth SynuneErLtail 
Towers | kijjni, Ajuiiiiyi L. nusiiil Clock K«ld 
bv mi: Actisi 
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Carving all-wood clock s by hand is the 
hobby of a Cal ifur ilia watchmaker; Mm'C 
Hum a year's work In spare time U repre- 
sented by Outlie of the docks, into which 
arc placed as many as seventeen different 
kinds of wood. Otic model in the form of 
a locomotive starts up mechanically on 
the hour* its wheels revolving and whistle 
blowing. More than 1 .(M)0 pieces of wood 
were used in this clock, Other models in- 
clude a l>utch windmill, el steamboat and 

EL CUL'kuu clock. 



arc building | Vi- '■i:r-. ’ -lul" •■■■ l'< d:-. ;.:.il 
sinking them in Fire island inlet as an in- 
i’ it at ion to sea Ik-lsS. blackfish and Others, 



TRIPLE LOCK ON HAND LUGGAGE 
HAS CONTROL AT CENTER 

Hand luggage with a new type of lock 
affords excellent protection for clothing in 
addition to greater case of operation. 
Both end catches are cunt rolled by the 
lock in the center. Five-tumbler locks, 



with tio two keys alike, are supplied. 



ARTIFICIAL WRECKS IN SEA 

ATTRACT FISH V 2 - 

Fishing grounds arc being created dose 
to port by boatmen who arc making arti- 
ficial “wrecks" to attract fish. Thousands 
of butter tubs, fitted with concrete in which 
arc stuck old pieces, of wood, have been 
sunk in .New York h arbor. The vicinity 
of wrecked ships offers excellent lishing 
hccaffsc fish gather there to feed on nia- 
rine growths. So the New York boatmen 

^tcAL. d jJtdU- ! 
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under ttie Fondle of I-Ofe b i B e 
C^tficu h: Emil Ends 
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"RUBBER" GLASS WHICH RENDS 
OFFERS GREATER SAFETY 



0 ti l": German factory i ^ producing flex- 
i M ft which bends .like rubber under 

pressure. This ^rubber" glass in intended 
for automobiles and other applications 
where there ss il.mj'cr of injury from shat- 
tering or splintering, lit test-., a 
piece of die glass, four sect long 
and o n u f oot wide, supported 
three persons without breaking, 
although it sagged mu ell ns a 
sheet of flexible metal would. 

t 



BATTERY TRAIN PROMISES u' 
.-■ „ CHEAP TRAVEL ^ 



Cheaper transportation is prom 
inert hy u battery train in use nea 
Dublin, Ireland. Tests show ill 
cost of operation on an eighty 
tnile run is slightly more than on 
and one- half eettis per mile. TI 
electrically driven coach has ae- 
^ com in 0<!at toils for Lit) passengers, 

J A 9,000- mile test indicated t h a t ■£ 

the life of batteries used in thO’-i , 
train will he about twenty years, , f 

hX * ' 1 u * : 
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Audihle records of Examination of sus- 
pects by police and confessions in the 
prisoner's own voice, are an aid in crime 
suppression matte possible by a portable 
recording apparatus. By presenting to the 
court a 'Speaking transcript" of the dv 
fendant’s statement, the confession is less 
liable to attack on grounds ol falsification, 
it is believed, ’l v 

t h - i 



Vnk-a Rycoulft 1 fmjl 

Kepi o:1uf ii: r ; tJiiii 
Used by Police in 
Taki-nfi SiateTrnls 
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SAME KINDS OF PLANTS GROW 
IN ARCTIC AND ANTARCTIC 

“^a tty. plants growing itt tEie lands far- 
the -it south arc identical with, or closely 
related Lo r those around the north pole. 

• How did these far southern plants get 
\ across the tropic s r w hor<? they cannot live, 
y to settle where they are today? Formerly 
it was considered that Llie migrant plants 
T* moved sou Ell ward across t.lie tropics dur- 
"W iug the tee age when the tropics were 
narrower and possibly not so hot ?is today, 
’ Hut scientists have learned that many oE 
these plants got south before LEie ice age, 
ami so have advanced another theory. 
> They know that there were lofty north- 
-/ am! -south mountain chains in both Eietni- 
spheres in pro-glacial times, and they now 
** betieve the plan!-, moved southward along 
th c mountain ranges, thus negotiating the 
h torrid bell in safety. 



FL-iitble Qbsa Bend- 
ing ur. :l sir Weight o£ 

Three Persons writlii I \j “ 
out Brca.ls.irR 



VOICE RECORDER AIDS POLICE 
WITH CONFESSIONS 
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Thi;: "Fli;’,tinE ChiiKh" Tfivci-. German Streams;, 
th i'i lL ■ -q Air JliawL'i Gtirijf; Aboard 



i hildrcu of tier man whu pats 

sip Eind down the nation’s waterways more 
than lOd times- in a year, arc given reli- 
gious training in a floating church. This 
boat, tarrying a minister ami a missionary, 
travels the same waters as Jo the barges, 
tying tip for Sunday services. In their 
[[lies! for education, these children some- 
times attend as many as twenty schools 
within twelve months. Authorities have 
solved the problem hy issuing a school 
passport to each pupil as he leaves for an- 
other school, in thi? way, the pupil may 
resume his studies without interruption. 

- — - — — /.p. -,1 $ 

SULPHUR UNDER LAKE IS MINED 
BY STEAM AND AIR PIPES 

Sulphur deposits beneath the bed of a 
Louisiana lake are being mined by means 
of steam and air-pressure pipes. One pipe 
carries steam down to melt the sulphur, 
another contains compressed air to force 
the molten mass upward, while a third 
provides an outlet from the deposits to 
the surface. There the liquid sulphur 
passes through a machine which removes 
foreign subs tan ceSj and into a vat where 
it solidifies. Between 300 and 4l"f0 tons of 
sulphur a day ate brought to the vats by 
thy p ip o system, wjjscla was /levlsejd after 

_ ir'fl i M t (vtc 1 (. J 

■ r -' "*4*/ l 



it wa> found t li u t the lake water would nut 
permit mining hy the usual process of 
driving a shaft. r 

3 i 2. 4 

FURNACE JACKET SAVES FUEL 
BY REDUCING HEAT LOSS 

Bv adapting the thermos-bottle princi- 
ple to the furnace, fuel hills may he re- 
duced and the usual high temperature of 
the basement lowered- A jacket made of 
heat-insulating material is placed around 
the furnace, much as a person wears an 

n vc re oat, T h i n 

2 SO “ecEfnw; ar jacket prevents 

i < I , i , heat from escap- 
Vl- mftlrnSsL Jn -B m *° th,c base- 

mtnt, sending 
more to the rooms 
above. This makes 
it posable to op- 
erate the furnace 
o rt c heck ed d r a 1 t 
most of the time, 
lowering fuel con- 
still leh 'ashes sumption. Mari- 
na u m temperature 
.at the top of the furnace is ^80 degrees, 
compared with 173 for an uninsulated 
plant, while the basement temperature is 
said to be reduced by thirty degrees, 
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Boat Church Trains Children of Bargemen 








movie in the making had 
called fur in sects, elon- 
gntcd fingernails and triek 
daggers, the director 
would have torn his hair, 
cursed the author anil 

Substituted something 
else, Today he tells ihe 
property man and finds 
the items waiting on the 
set when he is ready to 
shoot the picture. A Ill- 
lie later, ill yutir favorite 
theater, yon guff a Vi' at the 
grasslioppers, shiver as ll 
> i re n wields tEic stiletto, 
and discover the finger- 
nails adorning the hands 
of an Oriental actor. 

For the property cus- 
todian has become the 
movie director's idea of 
Santa Claus, The director 
may need ,1 hairpin or a 
hippopotamus, a bullwlhp 




'Y'JIR property man on the movie lot 
is filling ail order from a director. 
“Twenty grasshoppers, ten Chinese 
fingernails arid a knly's stiletto with a 
disappearing blade," he reads from a 
long list of items, 

“All here," checks his assistant, 
"O.K., send 'cm over to Stage six and 
make it snappy,” instructs the "prop 1:1 
custodian, meanwhile scanning a requi- 
sition for a funeral wreath and four 



jail keys, 

A lew years ago, if the script ior a 



Aho^t, Ssfcise Erom a Bf reran Mnvic, Sliowini; -an Example 
of the Properly Her- * Work; Below, Due or the Properly 
SoKtj. on a Stt 



SO 








Another Sc«ie wLlli Somt DJ the Ttiinsa the Prop 
i Mtittimy Case ■in.d a Qua/ce* (>i BneF in the ''Prc-i 



nr a Riiikoi] burner,, a champagne label 
(|r a cobra. i 'ii: pn perty man supplies 
1 hr- 111 . He goes through tame files, 
opens n few drawers, sends an order to 
(Ilf furniture si oi'eliousc, telephones » 
zoo or a snake farm, and products any- 
thing from Rea? to elephants or from 
£924 Connection auto license plates to 
n complete set ut period furniture. 

Fake the mutter of Lhc grasshoppers. 
Twenty healthy hoppers were needed 
for atmosphere in n l\"ilE Rogers pic- 
ture* The sirup mn sent out six a sust- 
ains and they spent a week with nets 
catching a score large 
enough ami active enough 
to satisfy the director — 
but the grasshoppers were 
there when the scene was 
Lo he filmed. 

Properties in the movies 
is rln- general term .applied 
to almost every tiling e* 
cept the actors a mJ the 
stage sets. A pincushion 



Mari Sapp-llBi-i 
ESui.ldi.n.jf 
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is a prop, So is a 
kind's throne, Phc 
prop man can s.ii]j - 
ply both. He ha nf ft the 
pictures rm the walls, (rets 
the furniture, places the 
bric-a-brac, pnrl if a ban- 
quet is to be filmed, he 
even Furnishes the food. 
He can dig up an authen- 
tic copy of a cablegram 
from Guatemala, or make 
a bo ti 1 1 ueE s ic c 1 1 :lS \v ;i ft 
wont hy a bride of 1868. 
lie is ready to furnish a 
boatswain's whistle, an 
Australian boo me rang, a 
baggage c heck i r o m a 
Berlin hotel or a Denver 
newspaper ten years oh!. 
Where does this human 
Aladdin's lamp obtain Ins 
material? tn the first 
place, lie is an inveterate 
collector, and lie save? 
everyth! ng lie c ol leers a nit 
classifies it. He leathers 



bric-a-brac 



auto -license p tales — anything Lliat tie be- 
lieves might possibly be called for. He 
card- indexes hole! keys. Legal paper- old 
calendar-, clocks ami even perfume bot- 
< left. 

After many years, each studio collects a 
large assortment of furniture and furnish- 
ings of all periods and designs. This, like- 
u ise.the property man classifies and places 
in storage. After assembling furniture. 

and thou sand ft of either 
items tor years, flic prop- 
erly man finally has in bin 
b le s v i rt ttal ly everything 
lifted hy mankind from an- 
cient lo modern limes. He 
can go to his storehouse 
mid haul out a mummy 
case, or he can fumi-di a 
butcher shop because he 
bad occasion to do so years 
ago and had a h uric El to 
save the equipment. 

Time much spare 
would it require Lo 
store one or more 
examples of every- 
thing ever produced 
by man ? The prop- 
er! y department of 



letter heads, postage 
sta m pft , old newspa p ers , 



Above. CwMpihjr Propniv Eos wi«Ti Some of Canlenla: Center. Ln-ny Sown 
ill Pa-ffp BuiMlnj I BtJortf. « Comer of lKo ATiifi«al Wtawer 5lsap 
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Movie ‘Prop’ Man Can Furnish Hut or Palace 




Abo-vir, Ont Carrur of 
On* Fleer el this l 3 nip- 
•L-ny BuUdliiF;’; C It □ J r 3. 
Emal] Pictures and Jjiic- 
ft-fiiac Art Stored Ln 
Til is Sfs iklh K.i : h 1 3 l □ 
Being CftrehclZy Num- 
iicrcJ and CBtjIcigded by 

tht Pi -:iii M.lii 
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also taken a lesson from 
the bootlegger nnd li a > 
copies of Eii|uor labels by 
the thousands. With such 
an assort ill flit ut stickers, 
it is a s i ;n p If matter for 
lii rtt id equip n bar room 

i II a feu 1 1 q ti rs I :■ v [sn st i n g 

ike proper labels- tin his 
supply of empty bottles. 

When lie is stumped 
He tines not carry uidi 
items as emu I line harvv.-l- 
ers or army tanks - he 
calls on the rental de* 
pa rtm en t, 'I’ b is d e p a r s - 
ment canvasses the snores 




the M eird-Go Id wy n- 
Mayer stud i n s, one of 
l he largest, occupies a 
four- story brick build- 
ing. It Es era ni m c d to 
1 he roof, anti tlic props 
flave overflown u tl t O a 
huge 'tuge adjacent to 
It, In these two store- 
houses are hundreds of 
thousands of p r Cl p s. 
sonic nsetl in nearly ev- 
ery product ton, some 
no I h rough t from their 
filing cases once ill ten 



of rental houses, some of 
which specialise in ani- 
mats, Others in jewelry 
and still others in furni- 
ture. The rental depart- 
ment leases or buys out' 
rigSvt such items as the 
property man cannot prn- 
du c e. 

In seel-, always add n 



years. 

' Tile property depart- "”*■ 
menr produces every 
flower used in the movies because nalural 
blooms do not survive the heat from the 
strong lights. So adept is (lie flower map, 
that be makes a rose r that 

possesses every Eli the 

petals even feel 




Jail Ktjte And a Cul l(w* ic-n d Mda! Cabinets 

few gray hairs to his head. There was the 
demand for cockroaches, for example. 
The director wanted six and the prop man 
thought happily of an i ns cct-cxtcrm mat- 
ing company which delivered to him half 
a dozen emaciated specimens, each about 
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halt an inch lonp, "We want big ones," 
said the director, waving the half- starved 
crawlers away, so the property man 
snooped about Los Angeles cafes until lie 
found what he sought in the basement of 
a fash ton a hie restaurant. He swore him- 
self to secrecy, and even today be curries 
locked in lik breast the hiding place of 
California's biggest cockroaches. 

Dried [hards did not cause hint rmiclt 
trouble. He went to a Chinese herb doc- 
tor, hut when a director wanted caterpil- 
lars out of selSOtl, he bad to Scud two men 
sixty miles into southern California for 
them. He has also delivered centipedes, 
scorpions and live hats on request, but re- 
sorted to subterfuge when a cobra was 
requisitioned. There was not a cobra in 
southern California, but he found a fine 
specimen of python, made a hood for it 
and the python doubled admirably for the 
hooded cobra, 

Lack movie in the making has its own 
individual property man who goes over 
the script carefully and make?, a list of ev- 
ery item needed for each scene. He ob- 
tains and signs for all this equipment at 
the property department, and is responsi- 
ble for the return of all. At the close of 
work each flay, he gathers up from the set 
all the "stealablesp'’ the small items that 
might be pilfered, and returns them 10 the 
property room, replacing them next day. 

The company prop man also lias a mini- 
ature property department of his own — a 
property box mounted on tv heels. Each 
of these boxes, twenty-four by forty-two 
by twenty inches, contains more than IJXHJ 
items including virtually every small arti- 
cle for which there may be a hurried call. 
A glance into one of them reveals such 
assorted items as a whiskhroom, sash 
cord, hairpins, First -aid kit, mirror, alco- 
hol stove, shoe brush, flashlight, matches, 
cloth cleaner?, make-up box, soap, paste, 
nail?, powder puff, police whistle, razor, 
shaving brush, and even a box 01 itLSOCt 
killer. 

When the prop man forgets or comes 
U t 3 prepared, his company may lose thou- 
sands of dollars and ho Is likely to lose 
his ioh. As a result, he trains him self to 
have always at hand rhe odds and ends for 
an emergency. So simple aft article as a 
pair of scissors promptly produced has 

(CcntLiuLcil to S'U 15 BA.) 
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W«igliln* Only H»UF !\f Much Thi* Aluminum 

Xadder Hag Wheel:* far Easy Mcvir-c 

ALUMINUM EXTENSION LADDER 
HALF OF WOOD'S WEIGHT 

Constructed of aluminum alloy, a new 
extension ladder weighs only l~Z pounds, 
less than half as much as a wooden ladder 
of similar dime ns inn?. A platform with 
guard rails is provided at the top. while the 
ladder is supported by a set of aluminum 
legs. Tli is brace is vemovablfi. The teg's 
ary so pivoted that when the ladder is 
folded, it may be moved about on auxil- 
iary wheels attached to the bottom. Open, 
the ladder is forty- four feet long and 
folded, twenty- five. Tests have revealed 
that it possesses strength enough to meet 
all service conditions. 



CT'Hose wishing further information on 
anything described in the editorial pages 
can obtain it, free, by addressing Bureau 
of fn format ion. Popular Mechanics Mag- 
azine, Chicago. 
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Hundred-Year Floating Jb 



oo is 




’s Ark 




This Modem NoaJTi Ark Hr.:, 
HtMBPj cm the Movi- I l Three 
Years and Brings Iti Ari=r.n! 
Shaw to 'Remr.Mi; tyiirOptan 
Porta Whin a Ctmi* Never 
H..; h ! . 4 ii Stt'tn i on. Iii ]>erk 
ii.i.l l=i i I s. Etold. Are C ; ■!:'.■ >■■ 
Cjniaining 20b M -<ni in a L ■ . 
Birds and R*J>1i3rt. lanjludjp.fi 
L-ii'ht. 'I'ECCrg. WaJtrea- Dear?!. 
Aj o n it. cjr s. ToitoLi-us and 
Shakes. Mf Riqjjing Offaj't 
ihe Monkeys a W-rlCottiiS Field 
For Tlnir AtiJtflllrai Above 
Is a Ci‘i:r \VSiii h E E.i . Found 
a She3tei in lire Ark^ Left. a 
Siantiarco Which ALvfijJa Al- 
ii at is A I tent ,e a 



Finnish Bark. LUO Ye+ra 
Old.. Which Wa> lAir E ,! 
with hUi] Can 

verte:! Into a Noah's 
Ark, the Ar.irc.aEi B einc 
Obtained from a Hjurt- 
burjt 7oo Wh+-n Jt Went 
Our :id fiu^iaeu; Left, 
a Monkey C.ise 






57 






ft £& 

'iiK) k 9 ;- 

C)U^ 






A 4 



METAL FOrL GIVES 
BOARD BETTER 



ihtion qualifies' oi 
gypsum wall hoard arc 
said t 1.5 be greatly in- 
creased by the addition 
of a tb in layer of alumi- 
num foil. Tests with a 
sample of tllree-eighfch- 
incfi tFiickness demon- 
strated rhat the addition 
of the foil provided re- 
sistance to temperature 
change equaling that of 
an extra half inch of 
standard fibetboard. The 
aluminum facing also 
lends itself to interesting 
decorative treatment. .4 



BUS FRODUCES ITS 
OWN FUEL GAS 
AS IT RUNS 

Wood gas, the fuel on 
which a new type of Ger- 
man automobile bus op- 
erates:, is produced in a 
small plant installed on 
the back of the vehicle. 

Sawdust, chips and shav- 
ings of wood are used in the plant. While 
wood gaS is not a rtew thing, its manufac- 
ture while (he bus runs is the goal toward 
tiie inventors have Keen striving, 
gasoline in efficiency, the fuel 
is said tr> he safer and cheaper, 
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CRUDE FERRIS WHEEL IS BUILT 
FOR PALESTINE CHILDREN 

Homemade and operated by band, a l 
small Ferris wheel on the outskirts of 'X 
Haifa, Palestine, provides amusement for ^5 
children oE that port city. The device has ^5 L 



y 



G.ia Miijutacturir-ii Plant 

A/W/ Hi l 



poi 

four scats and is constructed almost en- 
tirely of wood. Haifa, on the Ray of Acre 
at (lie foot of Mount Carmel, i3 modern 
a Eid has about £5.000 population. 

1 j c 

T^OGM HEATED BY WALL PAPER 
WITH ELECTRIC ELEMENT r_ x 

W all pap^r TvKti a 3 

tested successfully as a means of 
heating a room. The device consints of a 
thin sheet of insulating material through 
which run electrical heating dements con- 
nected to a power source. Attached to the 
ceiling, the heater ts switched on auto- 
matically when the temperature of the 
too in falls below a predetermined point, 
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be poro U v a nd I oo&e. Wo nl i a best 
inr conserving body beat; being 
a nonconductor, it prevents the 
heat from escaping. Two suits of 
thin underwear or two &hirts of 
Wool arc warmer than one heavy 
garment, since the air apace be- 
tween them will carry away the 
moist nre ? a conductor of heat, 
while the woo! retains the heat. 
A long coat is a burden to the 
winter hiker. Keep the knees free, 
A heavy flannel shirt anti a suede 



AM PING in the snow is gaining 
I Eggi in popularity as more people dis- 
Pv ^gg B 1 cover the tiir ills of following the 
^ ' white trail to a sheltered spot in 

the forest, beside a comfortable lire. Only 
a few years ago, overnight hikes and w id- 
ler camps were practically unknown. To- 
day thousands of people, old and young, 
4tre found enjoying week-end or one-da v 
tramps oyer ti inter trails, a no on -day meal 
beside a rjuicklv set lire, and the night of 
refreshing sleep in the forest. 



Top, Tent jn ] l [ j r i of Sbrucc* Ftrcn' Addfi iCi 

Ctn'ircri; SiHlUr Fire far 



iacer' Camp 
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Uh ether the camper travels on skis, 
snow shoes. Or plods along til rough the 
Snow with ordinary boots or moccasins, 
he u-itl need to make greater preparations 
than in the summer, especially in ihc m al- 
ter of clothing, the right kind of sleeping 
bag, blankets that really keep out the cold 
attd suit able protection from all weathers 
that may be encountered when a eg nick 
change in temperature occurs, 

The commonest mistake is wearing too 
much clothing for winter h iking, i t should 



or feather wind breaker is usually suflicient 
to keep warm. It is always poor judgment 
to wear a too heavy outer garment, which 
causes the body to overheat with ever' 
tinn an cl induces a cold when resting, A 
medium- weight woolen shirt i- good in 
severe weather, and a heavy lumber jack 
may be worn Over it. Beside? this, use a 
loose-fitting coat of buckskin., which docs 
not catch on limbs anti branches, A Wool- 
en pull-over is the best kind of a head 
protector, as it can be adjusted to differ- 



a /* 7 *- 





|i d i r o i l> ret? c h; e ? . 

Foot wear very i rn - 
port ant. The first ob- 
ject is To keep rhe 
feet flrV and wai'ri'i, 
Treat L li e outdoor 
boot or shoe w i l Ei 
oil? To make Ei ws- 
( erp r r»o f. F d r s n o w 
country, a. moccasin 
hoot, or ' J pac" as si is 
railed,, twelve inches 
h igli , is excellent, D o 
n nT make the mistake 
oi selecting footwear 
that 15 too large, as 



* 

cut temperatures. In 
ike matter of hreech- 
fs. v, inter c a mjicrs 
It m 1 a wide differ- 
ence of tip ini on, ac- 
c o r (1 i n ^ to local to n 
and severity of cli- 
mate. Some pr? f e r 
the corduroy g a r- 
ment, others the 
Hudson's Bay mack- 
inaw plaid breeches, 
others wll ipc o rd, 
Bedford cord and rhe 
Cut ton khaki and 
woolen khaki mate- 
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rial. For averaft 
travel, a good quality 
of cotton khaki may he worn tner two 
pairs of woolen underwear, while for rough 
country' in cold weather, corduroy of a 
heavy type is very serviceable. In severe 
weather, plaid mackinaw, full anti not 
tight and stiff, makes a good all-around 



S Hi h causes blisters. 
Chafed heels may he 
relieved by rubbing soap into the socks, 
or by sticking adhesive tape on the bare 
parts, 

An entirely different type of sleeping 
hag is needed. A good plan is to make an 
outer cover of heavy canvas, to keep the 



lifting la a W inltr Night in the Open, and Trapp 
Fire Eor Frying and Botlblj; 
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the ground, about five feet a part f forming 
a line at right angles to the wind direction 
and leaning as though the wind bad blown 
then] over a little, Brace (be logs by use 
of forked slicks or by sticks placed lie- 
tween the ground and notches cut with 
an ax in the uprights. Against the tim- 
bers or Stakes, pile three or four oilier 



Fire tor Batons; JSIcon -Day Ljnch aver Tiny Camp 
JVi. Cini-tr, jrinl ot Hih-dy Crane, Below 

bag dry and help conserve body heat. 
Slip the bag into the canvas roll it ami 
carry it this way, to avert getting the bag 
wet in tEie woods. It should be fur-1 in ed- 
it woolen blankets are used. select loosely 
woven ones rather than the tight-knit 
type, which is not so good a protection 
in iho open, and be sure to pile on plenty 
of blankets, as the temperature often va- 
ries widely between son down and sunup. 

Select a camp site that is handy to wa- 
ter and well protected by tree’, and shrubs 
— right in the renter of a clump of ever- 
greens. if possible — on a high and dry 
knoh of land. 

A reflector fire is used in open camping. 
If two stumps or trees are not available to 
build against, drive two heavy stakes into 



Vi 

r 



logs, one on top of the other, and, if you 
wish, hew off the edges to insure a tight 
fit. Then put two short li retlog logs at 
right angles to the lowest one in (he pile, 
and across these lay a long log so that it 
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is a few inch On in 1 

from of the reflet- r* * t?S» jb 

for, Riiilrl your fire v 

y J F, -* n ufr ■ T 

under this Htirli.aml 

feed it by placing fr • I 

fee] hr i ween the 

Cm i s s log nnil \ h u 
reflector. Cook the 
fond before this- lire. . ' ."■ ■ 

It is possible. al- f -?*. * * 4 ' i 3jjL^- 
so P to camp in com- 1 / 
fort, even in north >. 
conn fry, with the 
tepee, selecting six 
or eight poles tied 
together fit the top, over which n 
canvas is placed, with an opening 
at 1 1 n li side and at the tup. The 
lire is placed in |he center, lMtJ 
flie campersj placing their hags 
around llic fire, near the walls, 
wilt be comfortable 
The camp ifiiurl it.-*, of any tvpt. 
may be floored with evergreen 
boughs a I spruce or pine, on 
which (lie beds are spread. A 
goodly supply n: boughs, a foot 
to twenty inches deep. Ensures a 
bed as to m f oi't nl> le as can be 
f o i r n i " h o r fir c w o o d, d e a d 

h ranches from a landing tr lx> arc 
much better than wood found on 
t i ic g m in 3i r l , Scoo [3 1 he sn o w a w a y 
from I be place where yon build 



W Liner Camping H&c i y 
Eictrin p Forth im-:. Cum 

lii-Hl W-lili flM - i, Imvr; 
ArjiLgtmjrn ,1 Tprtt amt 
Shelter Fire I'nr Miiitnuir, 
Wflrmlh. Left 



the fire, so that its melting will 

not extinguish the flame. A Graup at Campe „ w a Snaw mH 
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Offers Better Home 



C'i ' 5ay it i - Lilt- fault of the 
piecemeal iv'>tein. anti, ttieit 
the individual. If is admit* 
ted that at ] l'.'l - t Hal! of nur 
population si. improperly 
housed. Of our thirty mil- 
lion Families, more than fif- 
teen mill LOUS are ruiitur? 
chiefly because of the high 
cost of home building, A 
large part of the framclcHH 
steel house is factory- pro- 



Above, 111 c Ftaor at the Frjv.sl:-;:; Steel House It Bo S:rc*n? Tint EngincErs Estimate It. WdiiLH 
Twelve Teams Like That Shown ; Below. WortTcen, Putting Dcvra the Second FSoor 



A fraffiele££ steel house, which may ul- 
timately point l he way to cheaper ami bel- 
ter homes, has been completed near Cleve- 
land by the Insulated Steel company, in 
co-operation with the American Rolling 
Mill company of Middletown, Ohio, En- 
gineers believe tEiut this new method of 
construction is a marked advance toward, 
the factory production of low-cost homes. 
As tEie weight of the structure is carried 
by the walls, the erection of llie conven- 
tional st r act u ra I f ra me is u n nee e s sa ry . F or 
Centuries, houses have been built largely 
by hand. The department of commerce 
estimates that filty-three per cent of the 
cost of building a house is wasted. Build- 



duced. There is no waste, field cutting nor 
fitting. The walls are made of steel sheets* 
TSoxlihe corrugations, or channels, two 
inches deep .hv sis inches wide, are pressed 
lengthwise into tlie sheets to give them 
strength and rigidity. In erecting Lite 
ho u h e , the lower floor was completed first. 
Then the first-story walls were set in place 
and welded to a foundation cap and the 
floor. The second floor was nc^t complet- 
ed, followed by the second -story walls, the 
roof and the parapet walls. As it was 
erected a floor at a time, no scaffolding nor 
extension ladders were needed. The exte- 
rior is heavily insulated against beat or 
cold, and is covered with porcclain-enam- 





63 



lib /If * 

P O PULA K M E t II A XI c s 




clrd shingles., II will nev- 
er rur|niru pain ling, and a 
balll with the garden hose 
will quickly restore its 
original: luster. The inte- 
rior of the wall will he 
finished with gypsum 
lath, on which two coats 
of plaster will he applied. 
On (lie roof a small sola- 
rium is located, and the 
remainder of the roof 
area furnishes a safe play- 
ground for children. In 
I he winter, the roof can 
tic flooded and used eiS a 
skating rink. , ^ 



ADJUSTABLE WINGS 
INCREASE PLANE'S 
EFFICIENCY 

Shorter take-offs and 
landings, faster climbing, 
higher maximum speed 
and greater safety in ev- 
ery phase of performance is claimed a,' a 
result of an adjustable wing for light- 
weight mono planes, By changing the an- 
gle of incidence according to the aerial 
maneuver, the center of lift always can he 
kept over the center of gravity, it is said, 
and thus increase efficiency and safetv, 



Repairing Damaged M-tJtlfrfln 'Wax Miniature*; Smallness of the Figu 
■quirei Ui« ''Su rgcou” to Use a Ms unifying GIks-s foe the Worls 



little models are "patients 
in miniature s urgkr y 



One Los Angers man makes a living 
by nerving as surgeon to valuable Mexi- 
can wax miniatures. The making of these 
miniatures is becoming a lost art. and 
those now hi existence arc being carefully 
|r ■. -ervgd and placed in museums. The 
specialist in miniature surgery works with 
a magnifying glass ill repairing the bro- 
ke' arm? and legs of these tiny figures. 



OIL TO PROTECT AUTO’S FINISH 
FROM SUNSHINE f> T- C 



Protection ol toe rmish on aittonfOpila 
from sunshine wilt he offered in a new 
Itmi-ed Oil that resists ultraviolet light. 
Auto Unis hes become sunburned a^ truly 
.Iocs (lie human skin. Tli i ? effect, visi- 
ble- in dulled luster and cracking, has been 
traced to a £imi that absorbs SO much 
tultjuviolct rays that an automobile coated 
v, nil the gum finish apparently glows with 
a bluish fluorescence. I lie new linseed oil, 
which is a. substitute for the gum and 
1 : 1 , -ticizers in auto- finish 5 rig paints and 
lacquers, shows little effects after longer 
unsure to sunlight, " J w 

/" a P n ^ ini, -MX -M 



Mon :,p Lir.n with A,d}U4Uibl* Wins Which Eiuiblwj thus 
Pilot to Change tht Annie- of Incsdrns^ at will 
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Gold — Giant Dredges Uncover New Treasure 
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Tf*etst TuiJifle On* uf the Mighty Dredge* Which Mine* Gold Oil a Wliol***!* irate liy SJiHi-ig. FiLtarirtg 
liiiL Wiifsiiig Hundred} cl Tens ef Eirih in n &ircgU jjjty 



Picture a mighty $3,00G f fl0Q floating city 
operated by many men on a clock like 
netted ule, that sifts, washes and filters 
hundreds of tons of earth" a day, tucking 
out more gold in an hour than a hundred 
forty -it i tiers gathered in a lifetime. That'* 
the difference between the old and the 
new in gold-mining methods, as seen 
today in the old mother-lode cotint ry 
north of Sacramento, where the world- 
most famous treasure hunt was Staged 
eighty years ago. Tins modern gold- 
dredging city until recently depended for 
t wo important operations upon mules to 
pull the mighty cables that move the 
dredger forward for each new bite. Now, 
the animals have been replaced with end- 
less-tread tractors. In a HjlL valley, mites 
from the mount a I IIS, ami from the nearest 
natural body of water, these dredgers dig 
their rio ts harvest. So huge are these giant 
machines, they must be built on the 
ground where they are to do work, after 
a large area of gold-bearing land k deter- 
mined by prospecting. Geologists explain 
the existence of gold here as follows: 
N Rivers running through mountains rich 
in gold deposits have, by ages qf erosion, 
carried tons of silt to the valley floor. 
Prospect borings show tills deposit to be 
sixty to eighty feet deep, much of it rich 



itl gold, Tlie problem remained to take 
gold cuir in paying quantities a I a cost low 
enough to make the operation profitable/' 

At first, the idea of dredging was lit tic 
more than a dream, The first dredger was 
small compared to ihe newest “boat city.” 
Tons of steel, machinery and lumber arc 
transported to the scene of Operation and 
work of building begins. Water is run in 
from a near-by well or stream. Electric 
current to power the big i50-horSepOwer 
motors is carried in on a special line. 
When water lilts the artificial lake which 
surrounds the completed! dredger, it Ls-"!^ 
floated into position for digging. The stern ^ 
of the boat is anchored, while the front^_ 
end swings in a semicircle. When the 
buckets have sicOOptil up all the cartE 
within that radius, the tractor moves the' 
entire boat forward eight to ten feet, 



“ALE ERICKS" YIELD OXYGEN 
i rj L j stO COMBAT GASES 

Oxygen, chemically retained in small,, 
lightweight hr LC|tielteS, has been made 
available for aviators, divers, mine work- 
ers and others stibiect to rarefied air ns 
noxious gases. When, slightly wanned,’ 
the “air brick"' fjives off its OKygeil in 



steady gentle stream, 
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HERRING TYPES 
DEPEND ON 
HABITAT j fC S 

Herring vary in size 
and strain according to 
the waters ill which they 
live* according to reccj 
investigation 
C an ad Ean-^ov c r r m e n t. 
The female grows more 
rapidly and attains great- 
er size than the male, it 
was ion ml. As a table del- 
icacy, the herring i$ en- 
joyed quite as nmeh by 
fur seals as hy humans. 
Experiments showed that 
seals ranked herring first 
in preference, with sal- 
mon and pilchards next 
in favor. „ V 



i. 



SWIMMER IS AIDED 
BY SAIL RIGGED 
TO BODY 



By attaching a sail to 
Ills body, the swimmer can make longer 
trips through the water without tiring. A 



German Children EacLnt <h, MfetOr Itslliti; the VihStlta R_ffi*mht* the tti*GE- 
ers Used by Acnericn n Etoyi, tiu; Ary Equipped i*iih M cm.'S. 



German inv 
means for 
mer and lor 



provides the necessary 
the Sail to the swim- 
it in posit ion. 



SCOOTER OPERATED BY MOTOR 
OFFERS FUN FOR CHILDREN 

German children are having 1 Speedy races 
Willi veil ides known as motor rollers 
which are constructed like the scooters 
popular with American children, hut in 
addition have small motors to provide the 
power. The rider geLs under way by push- 
ing with otic foot, then depends on his 
engine. In a recent race, the five-year-old 
winner achieved a speed of two and o de- 
link miles an hour. 



When 35 a.ther Tiff-s fir Snarls pn a Lane Smm, 31c 
Rui-ws This S-iil Id Help Him Ainnfl 
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FORTY-FIVE MILLIONS CROSS 
CANADIAN BORDER \ /jy 

More than 45,000,01X1 persons — a total 
equal to approximately one-third the pop- 
ulation of the United States — crossed I he 
international border between United States 
and Canada during 1951. The great ma- 
jority of that number were motor-car pas- 
sengers, while railways and ferries carried 
about 5,000,000 persons, according 1 to ‘Uft- 
tlstica compiled hv the Canadian govern- 
ment. Heaviest flow of international traffic 
was found between Detroit and Windsor, 
Ontario. " } j 
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Afciijn.'*v Captive Wild Elcphani Tied 
>0 Tu^ea |n the Jungle ig lEoLd Him 
Temporarily ; Brl&vr, Elephants E" - 
joyir-K n Bach in * Cdol Stream, a 
Fflrtii dE Diversion Tlur i h,. Rvassa 



I. ike Irmner.sdy 



/■ 

By ATTILIO GATTI 

^TATIVES i't tin- Belgian Congo had 
mid me extraordinary lulcs of catch- 
ing nil cl elephants alive, ant I when a group 
near my camp fan nil traces of a great 
herd oF these heasts, and decided to (rail 
L lie lit, 1 begged to be allowed in go along. 

The hunting group was composed, ac- 
cording lo inviolable tradition, of sixteen 
natives-— four armed with puns, eight hav- 
ing only a coil of rope each, and four por- 
ters carrying bundles of strong cable. For 
a week they followed the trail until 1 he 
herd finally stopped to pasture. The rime 
for action had come. The chief sent out a 
scout who reported there were two young 
elephants in the herd. 

Tile hunters were after the young ones, 
and at the scout's report they became 
highlit excited. The chief divided them 
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into ihri OC groups. cacti 
moving silently along ii 
different pa tli. Tile leader 
set out nli me and 1 f o E- 
lowed. Alter an hour we 
came to llie edge of a 
glade overspread with 
small tree* whose tender 
leaves had attracted the 
pachyderms. I at first 
turn Id sec un sign of either 
beast or Enin ter. 

Then suddenly four or 
five huge male elephants 
appeared, gigantic ear? 
flapping nervously. The 
silence was broken by 
several gun shots and 



AUflx'fc, [lit FciLiiW Deep in Thin] gill In iTm Ch-'>:t Myntrr Wli(i Mi'iinf BtjTvHjinlS A r r NnAr Ej". Jirai ]- 

P0n.k7i.nf; a Plin erf Attack ; Below, a Ilcrrt ni Pachyderms on clic March 



immediately t lie t-vIxoI-o herd came into 
view, agitatedly milling about, 

Soon I heard other shots, indicating the 
hunters were approaching closer. With 
each sound, the elephants quickened their 
pace, trunk* and ears waving in infuriated 
[protest, Now and then a bull trumpeted 
shrilly, and bolted from the main herd. 
This meant that the men with the ropes 
were at work. They' alia wed females and 
baby elephants to pa6s by, but when a 
mate approached, they leaped out, shout- 
ing and brandishing arms and ropes mili! 
he was frightened away. 1'Lnally, most of 
the hulls bad disappeared and 1 made niy 
way gingerly toward seven or eight beasts 



standing on my left, Suddenly four hunt- 
er* with guns jumped from the grass near 
then 1 , shouting and firing into the air, T 
now saw Lite group was composed of four 
hulls, two female* and two babies. Under 
the noisy attack, the animals sought to 
escape, the babies tumbling behind the 
adults with many squeals and grunts of 
distress. The hunters were close on the 
heels of the babies, and as if by magic, the 
men with the ropes sprang from the jun- 
gle grass in front of the smaller one. 

One native seized the small tail and 
hung on for dear life, another leaped on 
the rump, and the rest encircled him with 
ropes. Soon the little.- fellow, trumpeting 
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NhiIvp CkltfS H :i : .1 :i % i: |np t3i>J W*n Ujrj. Bc- 
faie ihe Ele phj.ru Hluli Begins 



came lumbering on. The 
chief recognized tin.' in ill 
it v of r e s i s t a n c c ami o r- 
ikrecl lib men to release 
their victim, 

The 1> e a :■ t s had made 
thetf charge from three- 
1 1 Lizirl c; rii of a mile away. 

In It l til- i i •• I ■ L- e il IV 41 If iji-s- 
cantertinff, arid n.o-fl til? 
1 1 tt si ? e r s, di sea rd in g their 
ropes, turned ’and ran fait- 
wise, fiopiug 1 4 1 -eutt'-'s (he 
animals, i had been so ab- 
sorbed that I was a biL 
late In heading for the 



desperately, was helpless. The rest 
of the herd gathered some d i s-, 
tance away, apparently undecided 
what to do, 'I'll ere was a great 
waving nf trunk* and ej^ amt a 
concert of angry trumpeting!* as 
the baby called for help, hut tbe 
natives had hern Inisy meanwhile. 

The prisoner was anchored to two 
large tree-: and them I, hr porters 
brought a long cable which was 
fastened about his body. 

The.: frightened youngster then was de- 
serted as the hunters executed a second 
maneuver designed to trap the other bahy. 

Filially, the second elephant, a male 
about ten years olck was isolated and part- 
ly imprisoned, when .ah r bulls and females 
made a counter 

The gun inug Ltd the oncoming 

herd, shoujJB Ik in the air to 

frighten ^Hits, however, 
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bush and snon found 1 
couldn't keep up with 
1 h r n at i vc$, W h a t was 
still more alarming, I 
heard a 1 re m end n us 
crashing at my back. 
One big hull had se- 
lect rd me for lib at- 
tentions mid was gain- 
ing rapidly, 

J had promised rlie 
governor of the prov- 
ince not Lo kill an elephant except Ln save 
my life. My life was now at stake, The 
bull was gaining, 1 was out of breath, and 
there was not even a big- tree handy. I 
swung around, waiting until the bull was 
fifty yards from me, then, as 1 prepared to 
pull the trigger, Only thirty yards away. 
[ aimed at the brain — a difficult shot, Bin 
luck was with me and my bullet found 
that litlEe spot, no larger than a plum, in 
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fort- I left, ho was conscientiously working 
all morning long, pulling wagons, pushing 
flown trees-, anti loading. Slow, comical 
and solemn, the youngster labored at his 
la^ks. always good-humored elik! obedient. 
When no on came he was pastured, and, at 
night, came the exquisite pleasure of 



the armor of the pow- 
erful head hones. The 
bull crashed to the 
ground. 

Our litlk^a^uve was 
an j^ifScnii elephant, 
^.and. until a few years 
..ago it was believed im- 
possible to tame this 
species. Today they are 
trained almost as easily 
as their Asiatic cousins, 



African Eii'i'l: anss, D:r,rinf;i! ish.cit tram Th.tir Aiin:ic C.y.is:io ay the Larger 
Jiars aTid th.c Convex Shape- al the PETuhcad 



The Captive was named "Reginald” anti 
led a life o L ease for two months when he 
was virtually domesticated, used to the 
sight of whites and natives and convinced 
that they meant him no harm. The na- 
tives meanwhile sang a chant, 1 l»o burden 
of which was that lie be well cared for and 
fed, but must work lor his keep. 

Then lie was ta tig lit the sign then nee of 
certain words anti commands, and, later, 
tile work he was expected to perform, Be- 



bathing in tile river for art hour or two. 

My last sight of “Reginald" was in the 
pool. Ho was full of mischief and intent 
on making a fool of himself. Drawing up 
a trunk filled with water, ho squinted a 
roguish eye anil aimed at the ear of a dig- 
nified hull. II is aim was good, and when 
the hull whirled trumpeting with rage. 
"Reggie" squealed in delight and all bul 
fell headlong ah he scampered out of range 
of a flailing trunk, 
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CleiabiK C'}rir.M.-i.::il tiJ Diiv 
cm hy I Iik h Pressure ,].?•£ Lis: 
Spark Plug wiltiout Danger 
of DaT-ag'-nu the 



SPARK PLUGS EASILY CLEANED 
BY AIR PRESSURE 

Spark plugs Lire cleaned quickly anti effi- 
ciently by an air- pressure machine that 
causes no damage Id the insulators, A -’fa- 
cial cleaning compound is blown against 
the ping in such a manner that curb on and 
oxide coatings are removed from the in- 
sulator and the plug shell, A one-piece 
plug can be cleaned in a few seconds, while 
it h unnecessary to take apart the two- 
piece plug, saving much time. Tests nec- 
essary jn production of the cleaner were 
carried oui by using 20.0QG plugs. Auto- 
motive engineers reveal that dirty or bad- 
ly worn spark plugs cause a loss u! one 
out of every ten gallons of gasoline. 



ATTENTION TO SMALL INJURIES 
HELPS PREVENT INFECTION 

Serious infections may be prevented by 
prompt attention to trivial injuries;. Dr. 
Allen B. Kattavel, of Northwestern Uni- 
versity medical school, says that many pa- 
tients who now have useless hands would 
have been spared had small pin and needle 
punctures, scratches and bruises heen 
■properly treated. Infections front cattle 
hairs are common among those handling 
eA^caltle^ Doctor Kart avid says in telling how 
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these hairs have scale 1 : til at tend to mi- 
grate under the skin when they have en- 
tered through some cracked callous. Then 
minor abscesses develop which, if Opened, 
heal. These are followed by repeated ab- 
cesses and disability often extending over 
a period of months. If the hair had been 
removed promptly, the Infection would 
have been prevented, Another minor in- 
jury usually neglected is that due to in- 
delible pencils. Doctor Kaiinvet says ill at. 
if the point of such a pcncsl is permitted 
to remain in the palm or if it is crushed 
wh lr under tire skin, infection probably 
will result from chemical action of the 
dye, which causes death m tissues around 
(lie point. German children are forbidden 
the n.sc of indelible pencils because of fre- 
(juent loss of eves [tom infection. 

G/Vil ‘ — 

Modern cousins of dinosaur 

EXHIBITED IN LONDON ZOO 

Two of Lhe moat interesting inhabitants 
of the London zoo are a pair of reptiles he- 
licvcd to be the closest living descendants 
o f L Ei l- d inos au rs of p reli i s cone 1 1 mes . They 
arc known as Komodo dragons and ■ire 
found only on Islands in the Java sea. 
Their tails are short but the creatures 
may measure as much as ten feet long, 
mid somewhat resemble crocodile*. 



Two D radons in the L-cniior. Zoo Which Ars PcllrxO? 
to Be Cluscit Living XrUiivtj tu pJHC-jiiirj 
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Aiiisiir. ai'nl L 1 ml:- M il Lighting ErTecis Are Qhta£r.cd from This T.l sinthniiftn Svsve:-i! 5:-r-r r-n ■ I m Insulted in il:e 
Giand Palais; Note line Oddly Shaped Ctefl Ktcrs la W Lie li Electric Bulbs Arc Concealed 




HIDDEN BULBS IN REFLECTORS 
LIGHT GRAND PALAIS 

V 

g Unusual lighting effects have been ob- 
tained in the Grand Palais, Paris, by_con- 
ccaling rows of "elec trie buiTbs underneath 
white, curved reflectors. WSiile the new 
system provides a brE] Slant light, there is 
no glare. The reflectors serve the double 
purpose of efficient lip lit diffusion and 
decoration. 0 . 

fth t \ 



pure t < i the distance explored as at the hi El- 
side opening to the cavern. No bats or 
other underground creatures have been 
found. The mystery fake is located near 
Climax Springs, Mo., twenty-five miles 
from ll railroad. 
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GLASS RING INCREASES LIGHT 
FROM ELECTRIC LAMPS 
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MYSTERIOUS LAKE IN A CAVERN 
CHALLENGES EXPLORERS 



Illumination from an electric bulb may 
he doubled and even tripled hy means of 
mi attachment tested by the op tica l insti- 
tute of Paris-. The 
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Mysteries of a large underground lake 
in the Oz ark mountain s challenge explor- 
ers. A few persons hajt r c ventured out on 
the surface for almost a mile, but appar- 
ently they were as -far from the opposite 
shore as they were from the starting point. 
Others have tried to explore the shore 
line, working their way an ore than a half 
mile at the risk of suddenly stepping oil 
into a gorge hidden by the water, Flat 
nothing definite has been learned about 
the size or the source. One peculiarity Ol" 
the lake is that it i air ap parent Lv is as 




Htviee h a - glass 
ring of triangular 
cross section. The 
front face is slight- 
ly dished, to reflect 
some of the: light 
from the lamp, 
while another part 
in refracted. This 
results in eoncen- 

t ration of the ligh 

greatly in c re 
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on a smaller surface 
ibe glow. The ring is lie Id around the 
by three* hooked prongs attacked to a baud 
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Giant of the Air— the Latest German Liner 




/ Thirty- Four hnenfcn Are Carried in the Dr uMctDcck Cabins. Wir.es and Nose □> 'This Hure Gnnin 
, Plane. Whkh Has an Engine R-aona RcKinbUniR That oC an 0«-sn L Liter 
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PLANE WITH TWO-DEOC CABIN 



II 3 ’, t H A N I C S 



CARRIES THJRTY-FOU, 



W .,1 



Thirty “fuur passengers and ft 
seven arc carried on Germany's latest air 
liner, the Junkers “G- 3K" j paw in service 
between London and the continent. The 
all-metal ship at first was designed for 
freight, but platLs were altered, and today 
it has a double-deck cabin lor passenger*, 
while others are carried in the wings and. 
even in Lite nose of the craft, Four (550- 
liorsepcmer water-cooled motors supply 
the power, and these are tended from an 
engine rooo] in either wing, Twenty- two 
fuel tanks are also carried in I he wings. 
The on gine-contro! room resembles that 
of an ocean liner, and besides the pilot 
and copilot, the crew consists of an engi- 
neer. two mechanics, a radio operator and 
a steward. There 5s a special wireless 
room and in the nose is a tiny cabin scal- 
ing two passengers, who have a splendid 
view from this position. The monoplane 
has a cruising speed of 115 miles an hour 
and a j landing speed of fifty-eight miles, 
it is fitted with adjustable wing flaps to 
give better starting anil landing perform- 
ance, and the undercarriage consists of 
two pairs of wheels in tandem. Fully load- 
ed, the Craft weighs thirty-one tons, and, 
in flight, it resembles a flying wing, since 
the wing area dwarfs the size of the body. 
The greatest height inside the wing is 
over sis. feet. ^ , ff 



Empty ijig teiEf-ct# 
From lkf- Wniidle 
ul a Bn* Catcher 






HUMIDIFIER FOR ANY FURNACE 



A6TF HEA“ 



Ut i lining tfib 
waste heat that 
Ordinarily is lost 
up t he chimney, 
a new humidifier 
s t c a m , hnt- 
or warm- 
furnaces pro- 
Jvides pure and 

heal ill fit I air for the home. 1 1 is installed 
. as a part of the smokestack to make use 
wof waste float. Silent in Operation, the de< 
<$■ vice has no moving parts except a simph 
y float valve, and the process of hum id i hr n- 
is carried on automatically. Water ItT 
up plied from the city system, the amount 

the dc- 



"BUC SPOON” CATCHES BEETLES 
AND OTHER INSECT PESTS 

\ 

For catching Japanese beetles, potato v — \ 
bugs and other insert pests, n "bug spoon " 
has been devised to iacililme picking the 1 ^.' 
crawlers off vines, flowers and vegetables. 

It resembles a coal shovel, except that * 
tile si ite* are Cupped to form a sCoOp and O 
the handle is hollow. The beelles drop off" ‘ r ~- 1 
when foliage h agitated, and Lite handle is 
long enough to reach foliage .above the 
bead. Shaking leaves on which the beetles 
rest causes them to fall info the scoop and 
from (here into the hollow handle. When 
the handle is filled, a cork in the end is re- 
moved and the contents are dumped into 
a can of kerosene. 



^METAL "GLASS 11 WINDOW PANE£ 
MADE IN GERMANY ■ yjj 

Aluminum window panes, skyligEits alid 
(household articles of glasslike transpar- 
ency now arc biding produced in Germany, 
'accord hag to report by the United States 
department of commerce. Although, in the 
course of manufacture, much of the mctal- 
naturc of aluminum is lost, it still re- 
ms the primary character of tile taw 
■tah it is said, 



[Water of the Pjcifidfacean contains less 



ixygen thark water r of l he Atlantic. 
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1 A /IT JIN Feu her Neptune jrflea utT the 
' hanftle and stir-; up the devils of the 
'i . l, . 4 ,' i vi- me ihe engine room of a Lrans- 
atlantic greyhound for solid comfort 
Here, only a few feet above the ship's dou- 
ble bottom,, night and day are otic. To 
cheat sfcash'kiu-.-., ride i h e keel of a ship. 

Now realize, ii you can. that this hull is 
rushing through a turbulent sea, turning 
aside menu n j ns nt water nnd pushing for- 
vv.eni 50,000 tons ! ship and humanity. 

Vnd nil you hear mu- brawn} engines - 
pOU(ldfngS dogged rhythm j gasping com- 
pressors, throaty pump-, whirling shafts 
and spi Utlhlg wheel?.. 

Myriad insmuneips shine through hras&y 
faces i itcel levers, shafts and ! i * ■ L‘ Lr liave^- 

a silver}' hist e i 1 . The background i- white 
— immacn lately white I'he engine mom 

is a s bright as Broadway : and tor all rhe 
attention ordinarily given to t tn-s< c li- 
iih.roi.i-; device?, the ship cm- in b< run- 
ning herself by intuition, driven forward 
hy !ier fi4 h 0£KS-horse power engine!}. 

Monsieur Yves Mms-cc, chief engineer 

of the “Tie rle h'rg^rf/' has FraN-mirCrl “ 
with sJi i [, i ii ac ! . iic y for 1 we nty-h v e v ca rs.' 

J T i s unseen hand controls these wheels 
Tile machinery must rmt con I in no u sly to n* - 






Above, Men Opt-raHiis Valves as [lie "lie dc Frarjce"' 
Cues undue Wav ; the &tai~p in Dryduik 
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l.Vi Id hit- to make the 
3 iP 2 y , l 3- n i i 1< ■ trip irom New 
York to Havre, 

What happens in the 
engine mom of a super - 
sh i p w h cn s he ra cos |ru m 
Continent t o Continent ? 
Assistant engineers stand 
by for orders by t etc— 
phone a or] telegraph 
coming from the nat igat- 
ing bridge. They are a 1- 
w ay h |j r e p a r e r 1 t n in a n 
Lbe valves con trolling the 
four turbine-;, which can 
he operated as a single 
unit or in pairs, 

The fresh water used 
for steam is condensed by 
Ifi.iKKl funs of icy water 
gulped in front thu ocean 
each hour. And if the 
fresh- water supply fails, 
a salt -water distillery be- 
gins m once to manufac- 
ture 350 tons ui fresh st a- 
ler daily. Two salt-water 
pumps, reserved for lire 
fighting, have a capacity 
n f 4l H l r n n s per hour A ml 
four sraaEl pumps, with a 
capacity of 2-30 tons per 
hour, supply salt water 



A Seining Vlea 1 of I Ilf 45.C&Q-TBH Liner ai Her Pier: TMi Clrae-Up 
Gives an Idea oi the Hei[h| ot (lit dteyhoijtinl oi the Ssch 



for bathrooms and the 
sanitary service. Below the engine-room 
floor are the great Storage and EiaUast 
tanks in the double bottom. They contain 
enough liquid to fill several swimming 
pools. Tbey r hold 7,ffll0 tons of oil which 
the engines consume at the rate of twenty- 
ciglu tons per hour. Nine thousand tons 
of oil. costing $60,000, arc burned on a 
round-trip voyage. Also, 2^300 tons of fresh 



water are carried in the double bottom. 

There are four boiler rooms and thErly- 
two boilers contain steam at the desired, 
pressure. Only twelve stoker 1 ; attend the 
128 furnaces, as compared with forty-two 
stokers required on coal-burning ships of 
similar sue. The oil leaves a red-hot resi- 
due in the bottom of each furnace, but 
there are no aslies to clog the air. 
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the utmost faith ill these bronze demons 
turning at the ends of steel shafts 1^3 to 
23 d feet long, Water seeps through the 
packing around the holes where the shafts 
L&siue into the sea — one ton of water per 
hour, t his water is worth having, fur ft 
cools ibe stern-most shaft hearings and 
keeps the tempered, steel tough. Pumps 
dispose of the leakage promptly. 

I lie connection between the engine 
room and navigation bridge is very dose. 
In a storm, rhe capcain may direct that 
liquid ballast in the tanks be slutted from 
the port to starboard side. When the ship 
passes through the iceberg zone, the en- 
gine room receives a regular Enquiry about 
the temperature of the sea water, The 
Gulf stream, 300 miles from New York, is 
eighty degrees Fahrenheit; KfXl miles from 
New York it is seventy-eight degrees. 
Where the ship lane leaves the Gulf 
Stream, near the Newfoundland Batiks, 
the temperature falls to two to four de- 



Hnr? No hotter than 
the sun deck oil a sum- 
mer day. The tempera- 
ture ranges from T 00 to 
110 degrees Fahrenheit. 

There are cold spots in 
tbe engine room, just as 
in the kitchen. And these 
spots arc no cold they call 
set your teeth chattering 
and make you want an 
Overcoat, Two refrigerat- 
ing engines thill sixteen 
coni part men t? for storing fish, fruit, ice 
cream, hut ter and eggs, But in the stern, 
where the four propeller shafts, twenty 
incites in diameter, spin in their bearings, 
you may he dulled to the (narrow by clos- 
er contact wills Father Neptune, 

What is more grim, more daring than 
the churn of four twelve-font propellers 
turning 230 revolutions per minute and 
driving forward a giant ship nt the astern-- 
idling speed of twenty-four knots ? You 
are actually twenty n et below Lhe ocean 
level ; if one of those three-quarter- ijich 
plates collapses under tile crushing pres- 
sure, you would be smothered instantane- 
ously, Overhead, 1,000 passengers repose 




Above, the Ca|?i . iii: i>f ih-« "lie dc Ftajit*”; E-slew. Di-iL-r’.nn Showing; D5r«' 
iaon at PrtptlLers i>n 4 F^ur-Svic-*.- fillip Triidibt Astern 



grees below freezing. Icebergs arc sus- 
pected if Lhe mercury drops to four below, 
fn spring, the temperature off the coast of 
I 7 ranee is around fifty degrees Fahrenheit. 
In summer it rises, to sixty -one to si>ttv- 
two degrees. While passing through the 
fog banks, 1 lie bridge often warns the en- 
gine room to stand ready for a sudden 
stop. 

Tbe tensest moments in the engine room 
arc when the ?hip maneuvers in a harbor. 
Two men are posted at the telegraph, one 
at the telephone, one at the port maneu- 
vering wheel and ojie at the starboard ma- 
neuvering Wheel, while the chief engineer 
and two assistant? see chat all functions 
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li-r r.jiM.r Cbtiidh intD Port; Fight. Erid(« 
O !l". l l i S,, : l,iln K llln>rtiun of Dlot-mt Oh. i-- 1 

properly. Mxmt ton docks, above the on- 
gine room, the ship's executive officers arc 
directing the ship on her e-nurse. The mas- 
ter of ill is vessel never touches an instm- 
uirnt. AH his wishes are cacrieil out by 
a^isfuiis, lie is. above all, Fin observe r. 
u supervisor. He issues coiinuaii b. listens 
to reports and thinks. 

Without stopping his ship, he receives 
vOUilanL i ri SO r tiliL L iu-n ah out the enu figura- 
tion of the o er:fiu bottom from ait iuslru- 
in cut which [measures the echoes of wire- 
less waves. And when he enters a port in 
a fog, he sees the lighthouses with his 
ears -through the radio direction finder. 

White watches on tile bridge keep their 
vigil, the radio room bums iviih sitigitig 

tubes and wires: The daily weather re- 
port from NAA, Arlington : tune signals 
from the Eiffel tower; orders from com- 
pany headquarters and messages to pas- 
sengers, 

And iti the middle decks, J.000 passen- 
gers are being served and protected by 
another 4-00 trained men, Several hundred 
more are engaged in p reparing and han- 
dling food, The captain’s representative 
in all these various functions is the chief 
purser, a very important individual on 
board a ship. He is lord over the state- 



room and dining service and direct rsr of 
social activities. He keers die ship's ac- 
count books as welt. 

Of what value is freight to an express 
ship? In the golden years of 1928- 192b. 
freight yielded only one-tenth of the total 
revenue. At present it yields about eight- 
een per cent. Express ships Carry com- 
paratively small amounts of freight. They 
warn shipments which cat] afford a pre- 
mium for speed. And that, of course, is 
why greyhounds arc chosen to carry dm 
mail, and also why banks and governments 
hire them for carrying many million?- of 
dollars worth of gold annually. 

Th e revenue derived from both passen- 

fCiinlinueil fej paRt 132A) 
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What Happens in a Head-On Auto Crash 




ence be l ween the thirty* inch but- 
f y r fo r i lie <.l r i v t ■ r anil i b c l w > > - 
inch cushion an g c fleet tor the Ju't- 
stutger is twenty-eight incl'n ■ l'he 
injuries received by the pa-srnger 
in the extra twenty-eight inches 
his hotly inns-! i ravel after the 
auto stops? often result. in death, 



Top, Eialit, Exptrsmcnlat Aoililrtit: faU. 
Drwvr'j I mpM*- t in Ttlb l y-Slslt-ar.-IIour 
(2 : 1*2 s | Lz h 1 n Tliu 1 : c I 3*ou.r - Story Lup 

When an aul urn chile collides 
head-on with another enr or 
5 i>nic other obstacle, tlie |U argil] 
between safety and death is 
about twenty -eight inches, The 
amo comes to a complete stop 
in about thirty inches and the 
r| river receives I he entire benefit 
of that distance, since lie is sup- 
ported to a great extent by the 
Steering wheel, On the other 
ha ml. n passenger i.- thrown for- 
ward at ahuoM the lull spied oi 
the automobile, and when tile 
car ■Lups, the passenger's* body 
1 1 as o nly about t w o Inc hes n i 
c u ah inning io rw ard motion 1 0 
diminish the shock. The differ- 






I f 

while tlic driver escapes xvftli slight 
juries. That is lire explanation II. 
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College, 

passenger 



physicist of Pennsylvania Sta' ■ 
gives for the targe number ot 
deaths til head-on 



collision^ 

After seeing an auto traveling thirty rui le- 



per hour crash into a concrete abut men. I 
Yeagley measured distances related to t ] i ■_• 
accident. He found the car stopped i:i 
twenty-four inches and the steering wheel, 
which supported the driver, bent forward 
six inches to act as ,1 buffer for the driver, 
who was only slightly bruised. This ini 
pact, says Yeagk-y, is the same els that n 
crived by a person jumping from a four 
=dury window into a firemen's net. The 
result is not serious. Statistics show tit; 
head-on collisions constitute cighty-fp. 
per cent of all fatal! auto accEdcnls an |S?? 
that, in nine emt of ten, the passenger is 
killed while the driver escapes with his I in , 

PLASTER MODELS OF S^lj^LS 



MADE FOR DOCTORS 




Plaster models of human sktdls arc be- 
ing made for the medical profession I 
LeonOi^i, of Los Angeles. Jixact dupl 

calcs of rnj^TMl skulls are polished and 

given a bonelike finish. All out 3,000 of the 
models arc produced each year, going l< > 
all parts of the United States. 
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Priovds' He Cositim* l» PlffpfwP 
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GIRL WEARING FIREPROOF SUIT 
TESTS IT IN FLAMES 




Wearing a suit claimed ro he fireproof, 
the French girl, who invented it. present- 
ed a spectacular test by stepping into the 
dames of a burning hush, Later, she per- 
mitted the clothing to be soaked in alco- 
hol ami set Oil Eire while she wore It. The 
girt and l he suit were uninjured. 



COPPER-IRON CURE FOR ANEMIA 

IS GRANTED PATENT^ ,■£ £~£j 



jf /y i- 



Finishing Tnuclia Mftkt Thtjff Imitation^ Re 

r.Li'.iliU- ^ieil gkuLli Iron Which. They Wee Moil fled 







Patents have been granted the dis£Ov 
erer of a copper and iron compound io- 
te Elded to prevent and to help cure certain 
types of anemia. Prof. Ed w ill B- HarL, Of 
the University of Wisconsin, found that 
copper has properties which unlock the 
powers of iron necessary to restore the 
hemoglobin content of the Mood to the 
proper Level. The copper and iron Com- 
pound was used in raising the blood con- 
tent in 1 00 cases of secondary anemia 
from sixty- four to eighty- four per c<;nt in 
four weeks. — J 
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MYSTERY RAYS FROM STORM 
PENETRATE IRON 

' S 

Mysterious rays, Oap^lik of penetrating 
*J eight-inch iron twenty to- forty miles 
way, arc generated. 1>y thuiider&toTTUsi: 
instrument 1 3i n r registers the passage 
of COftmic radiations was used in detect- 
ing the new rays, an vlecLric uen making 
a mark when a ray passed the detector, 
•■re marks were made hy the pen dur- 
- the one-hundredth ol a second dura- 
N :uiti of lightning flashes than before or 
after. White t lie re was evidence of the 
' Ij vi ;• s at stations twenty to forty miles front 
centers, l he rays were not regis- 
•■ red when the detector was directly un- 
der the storm, Scientists believe the rays 
. 1 1 < migratory electrons, particles oi elec- 
wily shot upward from the storm. The 
forces are believed to have caused 
I ’ f- particles to travel in a wide circle, per- 
h.'ips touching the stratosphere before 
he riding to dive to earth, 

W/> 

ALL-METAL BUS BODY GUARDS 
PASSENGERS IN CRASH 



Indoor Swing Fur Ch.iMrtn WhtLh Attaches io Top ot 
Door Casing; It Is Adjustable in Height 



All-metal bodies for automobiles and 
busses have been tested for use on motor 



ADJUSTABLE SWING FOR CHILD 
ATTACHES TO DOOR CASING 

Without installing any screws or other 
permanent fixtures, an indoor ine for 
children can now be set up in a fe\y min- 
utes in any room provided with a door 
casing. This swing is equipped with two 
double-spring wire honks which attach to 
each side at the top any door, tliu hooks 
having point 1 ! to prevent slipping. The 
height of the swing seat is adjustable. 



SEVEN WONDERS OF MEDICINE 

1 Seven wonders of modern medicine arc 
listed by Dr. IS ow man C, Crowell* -of 1 he 
American College of .Surgeons, as: immu- 
nity or resistance to diseases; giving relief 
from pain; preventing wound infection 
and blood poisoning; knowledge of vita- 
mills and food values; light and ventila- 
tion ; treatment by feeding liver to anemia 
patients; giving insulin to diabe! ic5 niir] 
thyroid -gland extract to cretins, and peri- 
odic health examination!! in prevent ihe 
effects uf certain diseases, such as cancer. 
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vehicles in England- It] a recent demon- 
stration, a truck equipped with heavy oak 
bumpers was driven into a rear-end col- 
lision with a 1ms protected with tlie all- 
metal body. Damage was confined to ihc 
point of impact, in-tead of being trans- 
mitted through the whole bus, as would, 
have been the case ii the usual wood and 
metal body had been used. 




In a Test -uS All-Mctil U3di.Fi 
Joe Motor Cutties, a Ttucli. 
W-ts Dr;vcn fntu H car- End 
CctllJBitMl wiih Bus, as Sh.nwn 







altitude Hying as well an for straight speed 
per foriuance. As the air bceuirtes more 
rare, the hi it e of the propeller may be in- 
creased to provide a grip approximating 
that of sea-level flying. Given the control- 
lable Hj prop, M supercharged motors and 
adequate equipment for instrument flying 
transport planes are enabled to travel four 
or five miles above the earth. 
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Variable-Pitch ‘Prop' Aids Air-Speed Record 



Maj. J.HitiL:; II. Doolittle and Hiu AwflnS-B roalt- 
Lnjr H, G«-tJee" R^ccr; Heltiw, C*»nn(t Which 
Actuate* thr Ctonl rotlnhlc-Pltch Propeller wisih 
Which the- Plane Was Equipped 



When Maj. James H. Doolittle es- 
tablished a new la nrl- plane speed record 
of 2 C M. 3 4 J miles per hour, much at the cred 
it for the performance of his “Gee-Bee" 
m mi o plane was given to the contro liable- 
pitch propeller with which it was equipped, 
Uv alter jug the angle of the blades after 
leaving the ground. Major Doolittle in- 
creased the speed of his midget ship by a 
sufficient margin to bring victory. The 
controllable-]! itcll propeller performs, for 
airplanes, much the same function as the 
transmission in an automobile. In taking 
off and climb Engi decreasing the pitch 
gives i. he effect of operating in "low" gear 
with maximum pulling power. Alter at- 
taining altitude, the pilot may literally 
"shift into htgli" by increasing the pitch, 
to gain maximum speed. This ability rn 
adjust the angle of propeller blades <lur 
icig flight is a valuable advantage for high- 
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LONG-DISTANCE WATER IWETER 
REPORTS BY TELEPHONE 



Constant and accurate reports on water 



flow, varying pressures, reservoir levels 



and position of sluice gates and control 
valves are available through a loug-dis- 



laltce 







:r known as a “citron oflo- 

A j 
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flu id meter" which registers Its readings 
by telephone. A recent test of sending 
continuous and complete reports success- 
fully spanned a distance of 500 miles. The 
operation of transmitting readings over 
telephone lines docs not in l erf ere in any 
way with regular phone conversations, 
nor is “telemetering" interrupted bv k. 
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By CORLEY McDARMENT 

/ ^cv^ vcv Leu * jyQf v ^ 

r 1 ^ 1 1 1 J? T Y big' hf^mhiug planes rpared 
* overhead, ll Was a close formation,, 
and each plane appeared, to have its wings 
locked with nn invisible measuring stick 
close behind ttie wings of the machine in 
front in the giant diamond shaped group. 

"'That kind of flying sure Eooks easy,” 
remarked a spectator to ail aviator stand- 
ing beside him. "AIL you have Eu do is 
keep in your place.” 

"Ah/ r replied the aviator, <r that is the 
hardest kind of flying in the world. Every 
pilot in that formation is working with 
every muscle and nerve in Ids body. They 
carl st anti the strain for only a certain 
n unifier of minutes at a time.” 

“Hut what about the pursuit planes?"' 
asked the spectator. ^The pursuit pilots 
don't have to lie so Careful, do they? 4 ' 

"Yes they do/' asserted the aviator. “If 
the purs (liter's touched wings when diving 



M-IICFimc Gutiuct in Eeir of Buirher. and a StaBi^ed 
of "'Siate-SW 1 Foifitfisi™ oE Pvrault Hsncs 

ill 200 miles an hour, the planes would fly 
to pieces like n chicken coop in a cyclone. 
Sometimes their wings fold over the cock- 
pit so the pilots car/t jump out." 

The airman spoke the truth. Formation 
flying is the hardest and most hazardous 
kind of flying. It looks easy to the public 
because il represents the finished product 
of weeks and months of steady practice. 
It looks easy just hkc playing a. piano 
looks easy to a person who lias never 
tried it, 

Nn musician ls more skillful with his 
lingers and oilier ill U Seles than the expert 



92 



* 







Part ot a Group oJ Twnty-S<vKP. RrTbi'is Duinj; Then Dally DUscrt: Jaiaglrw Piii.Cisri-sl Dtamjecivi: 
Fort* If E-klh OE Tht&i Btil|V 3 Wire L-Lmckd with * T-ja ef III3I1 Eiploiivcs 




formation flyer. A real formation flyer, 
3 Lkt a musical genius, seems to be born 
xv it li special ability along this, line. Sonic 
aviators never acquire the knack of Hying 
in close formations, while others catch on 
to the trick with a fair amount of prac- 
tice. And these "natural" formal loti pilots 
are never satisfied unless they are laying 

their ivings in close 
behind the ailerons 
of a plane a lie ad. 



There is. a fascination and thrill about for- 
mation flying that no other kind of ihc 
art gives. 

So in u pilot H pet panicky alien they see 
other planes closing in around them anti 
will break away in a big zoom. These 
"wild boys” aru usually well known fly 
other pilots. They are given a wide berth 
when they start '‘breaking," and wheel 
they are in formations, they are herded 
out to the edge positions where they can 
“scram" if things get too hot. 

The reason .*o few accidents result from 
close and. dangerous formation flying is 
Lhat only ihe crack pilots are pul into the 
positions. There can he no practice 
in the big finished formations that 



A tlrni^p in' r,i'm ,1.-1: ik PI.imCM 
tv-earing ihu Ground, Prciur- 
□ inry co Makir.if a r^nncina in 
Clrae Formal Iqh. Alwij's 4 
Dt M flttcgvtr Fra tig h, t 
wi.ih DEri^cr 



iv rich 






ia 





T, 




R4 



POPULAR MECHANICS 




tlit pi] 1) lit u s ually fcc&, Tt 55 like para- 
chute jumping — -Vrju’vr gat to lie perfect 
[lie first liii if Vsju try it. The pressure ttf 
■L n ounce vl- it li our finder on a i h route of 
a 7jf)0D-pottn(] bombing plane cart wreck a 
whole formation, No pilot likes to think 
of the result if a motor should suddenly 
Ft op oil a 'locked-br' bom her in a big for- 
mation, Tli is has never happened, 

When a pilot is dying in close forma- 
tion, lie lias no time to notice anything 
else. He darts not even glance at his 
instruments. Ill bombing formations the 
mechanic, nr copilot, watches all (lie in- 
struments and switches the gasoline tanks 
when they become empty. The pilot is a 
dynamo of energy and s machine of deli- 
cate automatic action. His eyes must tell 
his hands and feci exactly what and how 
to do as well as wh cn+ without going 







through a conscious mental proc- 
ess. There can be no delays or 
’Mmng’fire 1 ' ideas in this work, 
The action is always now. 

In Order to get a fraction of a 
second's advanced information on 
w hat the plane ahead is going lo 
do, pilots often watch the rudder 
and ailerons of the machine and 
follow the action of these with 
their own plane controls. This 
gives greater unison. Sometimes 
pilots do better than that. They 
are in so dope that they can 
watch the pilot in the front plane 
manipulate Ens controls. ut this 



Top, Welt Protected Pursuit Fanmaiion, pad, Belaw Ii, Domiers (•_ done Otllv hv tile ‘'tlDttest 7r of 
In K(n]-'Wt*thtr FiOFtifistkia; Ec’1dft». Pursuit Plants Hunt in , , , " 
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One ticklish thing about 
watching tin: Contra Is of 
a plane ahead ami frying; 
tu fly by them is the ae- 
non of air bumps. These 
h u ii i ps, or great 1 » i I low s 
of air waves, will often 
lift the leading plane fifty 
feel above those behind 
and slow it^ speed down. 
Meanwhile all tin: other 
] i [m if: are crowding rap- 
idly in upon it. and tv lien 
they -i trike Llie air billow, 
each one in turn goes up. 
About that time, the lead- 




i i i - n i ,, ILdt, ] J urinit HL»n« 

mg plane has slid down ^ ^n^y 

the Ing air wave anil is 
fifty feel below the other planes, Extreme- 
ly dose formations art seldom attempted 
on very gusty days. Guod format Eon a can- 
not be held in rough air. 

The stair-step formation, however, can 
lie held [letter iti rough air than any other 
kind. This formation is one in which the 



in PormatiMt frvtT Satriinitmfl Vallty; Aliouc, a Gjuup 
Pilots, Each an Expert bt Formation Flying 

leading plane Is (ho lowest in the group, 
and alt others arc riding behind and slight- 
ly aliovc those in front, 

A nt air-step V-formatkm can be made 
to look very good from rhe ground be- 
cause tiie planes can appear tu have their 
wings very close together, when, in fact, 
1 ho planes are thirty to fifty feet apart in 
the vertical position. 

I’ll i h formation was about the only one 
(Canllnned to ijshu 1I6A) 
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TranEminer Jar Polite Patrol 

Defective Using Micraphu-ne 



MECHANICS 

T-f I) 

SEATS BECOME BEDS AT NIGHT 
IN LUXURIOUS MOTOR PUS 



POLICE BROADCAST FROM AUTO 
TO SPEED UP WORK 



Broadcasting frpm police-patrol sutOS 
is made possible by a small transmitter 
flint occupies no more space than the or- 
dinary storage battery. Tests show that 
tilt transmitter will Sire time in catling 
ambulances, in importing various phases 
of police work and by eliminating' the ne- 
cessity of communicating with headquar- 
ters by telephone. At present, police autos 
are equipped only with receivers. Due to 
regulations of the Federal Radio commis- 
sion, the new transmitter cannot be used 
in police cars, hut the Los Angeles police 
department lias applied for permission to 
install it in all patrol cars. 



Sleeper motor coaches, embodying a 
more ingenious utilization of available 
space than has been offered heretofore, 
are now bring placed in service on long- 
distance schedules. These sleepers have 
upper and lower berths accommodating 
twenty-eight passengers and seats for day- 
time travel for forty-four persons. The 
engine is located in the rear, aL right an- 
gles to the body, and can be easily re- 
moved for repairs or replacement, and tlm 
passenger aide runs the length of one side, 
allowing berths to be placed crosswise', 
instead oi lengthwise of cite coach. As in 
Pullman cars, (ho scat* arc made into 
berths at night, the underseat portion of 
the Upper tier providing head room over 
the lower seats. Each central compartment 
can be made up into three single and one 
don hie berth, amt a rear compartment has 
room for three single beds. The Space un- 
der the driver's cab is a baggage compart- 
ment reached by a door resembling a ra- 
diator on the conventional type of ear. 
Lighter baggage is slowed under the aisle 
doors, and additional hat and parcel space 
i& provided in overhead racks. The coach 
has a radio in every compartment, run- 
ning water, washrooms, a ladies* dressing 
room, electric fans and a system of force ti 
vent Elation. There no regular frame, tile 
body being self-supporting, and the use of 
light alloys has reduced the weight more 
than two tons, as compared with a car of 
conventional construction. The coach in 
thirty-three feet long, eight feet wide arid 
ten feet high. 



TEAPOT WITH DOUBLE BOTTOM 
HOLDS BACK THE LEAVES 



^ Designed to bold back the leaves, a tea- 
' pot with a double bottom has a biter be- 



r\ 



DRUG TO RELIEVE CANCER PAIN 
IS NOT HABIT-FORMING 






% 



Five times as powerful as morphine, a 
new drug has been found particularly use- 
ful in eases of cancer that cannot he treat- 
cd by surgery. It gives relief from pain 
^ -and prolongs the useful life of the patient, -^5 
---who can be up and working. The drug, ^ 

called dlhydroinorphinone 3l ydro Ch la rid eg^- however, before the leaves fall back as 

^far as tb^ til tor; f , ^ / > 




tween the first 
compartment into 
the second, or the 
sump. When the 
pot is lilted, the 
leaves fall from 
she filter while the 
tea is poured. The 
fii rup fills aga in, 



i$ not habit-forming. 
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Sleeper Motor Coach Has T wo-Story Berths 




Above, Oat or the Compartments at ilie 
Motnr C oti t El trfjdc into I5«Trhs Et>r t'ia- 
N--ulit: L*Jt, in the P'lvLltii r i In: Cam 
pa ft men Is Are SpHt-iPM* linoLiE'li tni Pour 
Feraonii K'ciftw, Dravrinu tfi< niinliU- 

JJli. k AlL r HElgEDientL Nutr bA%BlfiC Span 
Ln Fitd-i-l -anil miiier AinLt Floors 
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POT U L A R M EfH A Nit'S 



Books Fixed on Spot by Bindery on Wheels 




are available during the day rind suiiely 
locked ill their vaults at night. One book 
the binder came across required three men 
to carry it from the courthouse vault to 
the special equipment he had rigged up to 
rebind this giant Of books. It is three 
feet square and approximately live inches 
tEiick. On tEm oilier hand, in a little pill- 
box he keeps a leather-hound replica of a 
thousand -page ledger. This midget is one 
and one-fourth hv seven-eighths inches in 



AHldmcihUs Tnif1( Equipped as_ n 
Bonk Bindery ansi, in Circle, hlic 
Binder a: Wwk in His- ShOV Sfi 
W]ia.-:» ; *t Tep In ii > I iy: Bonk. 
He Kcuaifcd Cor.: :a -n rcl with a 
Midget Vdumt, Shawn ;n Lei* 
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A BOOKBINDER in Iowa operates a 
com [fkl£iy^4qtrfppcil one-man bind- 
ery which is mounted upon an old auto- 
mobile chassis, giving him a portable shop 
with a door Space ol seven Eiy twelve iert,, 
This tiny bindery contains a standing 
press, sowing bench, backing machine, 
workEiench, storage space for stock, a 
el csstetl type cases., am! other equipment. 
Specializing in rebinding county record 
and abstract books, he moves his ^hop 
from one county seat to another, binding 
ulie books where he finds them. This meth- 
od permits keeping tEie records where they 






■dze and contains; 350 onion-skin pages, It K ‘ 
was made in spare time during five years.* 1 ’! 

' 

ACETIC ACID MADE FROM WOOD 
^ ■£{. ' -BY A DIRECT PROCESS S 

i 1 ' ■$ 

“ Acetic acid now in being produced direct -■ 
from wood. The process means a great- - 
saving for (he wood-distillation industry 
because the product of the direct process 
is of sufficient purity to be Cf^cd commer- 
cially without further refining. It is em- 
ployed chiefly in t Ii n manufacture of sol- 
vent esters Used ill Jll akin g lacquers. 
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MICE FARM MAKES 
MONEY SELLING 
TO HOSPITALS 

By breeding mice for 
\ medical resc;irtll, one 
K-uglishrlian EiaS I timed 
r ‘ ■ ]iiy spare lime inlo men- 
^ ey. A good price is paid 
"’T^for a mouse with n lump 
on it, for this a n i m a I 

_ helps in cancer resea rch. 

^ Healthy mice bring much 
less an rE arc snkE by the 
dozen. All kinds of mice 
are bred — chocolate. lilac 
and tan, stiver and tan, 
champagne and fan, 
black-eyed w litres, piebald 

•- Eind red. In ten years, ibis 

T mouse farmer has raised 
] j- between 30, 1 OQP and 40,{W0 

of i be little rode at is in Elis backyard. While 
a mouse will produce from seven to nine 
lifters in nine months, the breeder permits 
only three or four litters. After nine 
months, the mouse is considered LOO old 

to keen and is sold. 
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AMPHIBIAN PLANE WITH TREAD 
CAN LAND ON MARSH 



tit Pr*vem niiJLt EiptoatoBB Ih T*l»Eht lur PcniOJisiTatianSi Like Tliis; 
die J{ii titling 1 n a S>n:ia3l. ScaJe P'aciorv 

EXPLOSIONS OF DUST STUDIED 
TO PROMOTE SAFETY 

Startling explosions of dust are staged 
by scientists of the department of agricul- 
ture in tests des ign e tfTo promote safety 
conditions. Chse such blast shattered the 
floors and windows of the model testing 
chamber, showing the terrific force stored 
tip in apparently EnimdesiS dust particles. 









Equipped with wheels, pontoons and 
chain treads, a German plane is ready to 
land on any surface, Land, water or marsh. 
The treads make it possible for the plane 
to pull out of soft, muddy ground. These 
three types of gear arc provided for emer- 
gency landings on overland flights. 
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SHARK CREDITED WITH SAVING 
WORLD FOR VERTEBRATES 

Sharks are credited by Dr. Aug ustus F. 
Focrste, of the Smithsonian Institution, 
wit ii saving the“workI tyr/the verfeEfaleiTj - 
the an in lal group which 
includes man. Nautiloids, 
an alien group, nnct^j *j 
bossed fhc seas, able to ci 
overcome any toe iviffi'^"! ■£- 
their strangling tentacles J 
and parrot] ike beaks, for "j‘ 
attack, and shells for dc- ^ 
fense. But their reigu^-"^ 
ended- Doctor Foersle, 
after Studying fossil n.iu- 
tiloidfs-hclls, suggests that 
sharp ate the nautiloid 
eggs' anil young faster 

that they were produced^... 
ui:l 
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thus bringing about thei 
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downfall. 
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By DR. C. G, ABBOT 

ErtriTai?. Smu ii»C mij h InfittUiUOiy ' 

a de&titaite mcnm- 
- tain in northern 
C Si i S ij, two men and a. 
woman today enact i In: 
modern role* of the an- 
cient >uti worshiper*. 
Their cabin aland- mi 
Mount if on tez [Jin a, :J,Ch K) 
feet alio *-e sea lev -A and 
the tltree persons anti a 
geranium arc the only 
! mg: tilings d]i i lac emi- 
nence u h ieli s u p pu r is 
neither tree, ah rub, grass, 
bird, heasi. reptile nnr in- 
sect. 



T-np. Cxro(*lhji Wklt under ContraUtd Coftdlti&lfS at Light. HutrtkHjy «nri 
Temperature: B(Lnw, Dosior Abb(rt AluEydne Curves wim Hi* ‘"ftfRti nrftin" 



L 3 1 e: wife uf the direct or. 

Each day of Lite year 
that iFic sun shines — 
and. it shines some 3(M) 
d ays on Mo ntczum a — 
their i out in e is unva- 
ried. They rise with the 
.•■mi and make their nb- 
serva liens, during L fi e 
morning hours, spend 
the rest at the day com- 
puting the results,, and 
at nightfall telegraph a 
report in Washings on. 

All supplies, including 
water, must he hauled 
up the mountain from a 



The men are the field 
director of One of the solar observing sta- 
tions maintained by the Smithsonian .In- 
stitution and hia assistant. The woman is 



town ten miles distant, so once a week 
one of the trio makes an auto trip down 
Montezuma and comes chugging back at 



?D 







Q 

I 




night with food and two 
pr e l;- i " i i - f asks of w at f r. 
i hi-; water in ns t serve for 
-even days for drinking, 
cooking, washing ami de- 
vc io p i ng ph a i o graph if 
p In t l -;. \V i t ] i ll te iv ast e V a- 
ifr they nourish a gerani- 
um to remove a bit of the 
desolation; They have 
games and books, a radio 
a ml music for relaxation, 
hut not much time to relax. 

From lonely outposts 
such as this, science is pry- 
ing into the secrets of the 




Top, Hottentot Wnt«r Ca-ricr 
t»i1h 5 iimi-licn tor Obscrvatwjr 
vn Jitcmpuin tr. Southwest AE- 
ifCfl- HclOw. SiibT Observatory 
r: ii M pant . , .lMii:«nmn In C.I.iJt- 



sun with a view tc using the knowledge 
and harnessing its energy to further scree 
mankind. Long ago it was realized that 
nothing more fund amenta] than the sun 
ci >n lit be investigated because Sight, heat, 
power, weather and life itself depend on 
it, So for forty years the Astrophy steal 
Observatory Inis been trying ta find out 



more about the sun. ft has measured the 
intensity and variation of the sun’s rays 
in Washington, ott high mountains in Cal- 
ifornia. Arizona and North Carolina, in 
Algeria, the Cape Verde islands, south- 
west Africa, in Egypt near Mount Sinai 
where Moses received the law, and every 
day fur many years in the nitrate desert 
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growth. Climate here on earth has been 
found to vary in cycles over considerable 
periods, somewhat as the seasons move 
in cycles through the year, As these cyc- 
lic changes are mainly due, , as l now be- 
lieve. to the effect of periodic changes in 
solar radiation, the making ol long-dis- 
tance weather forecasts will perhaps soon 
be realised. 

Should meteorologists he able to pre- 
dict tile fat years and the lean years in 
advance, just ns Joseph is said to have 
done in Egypt, the economic importance 
o£ Snell forecasts can hardly he over es- 
timated, It would have meant millions 
of dollars to American farmers, for in- 
stance, if they could have obtained ad" 
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Oerter, Oijservsr.K 2 &alar IsclLpsG Mora Thir. Tinny 
V r:i“ ^ A , ; AVovo anJ al Hiifh* T -w(j vitw.n <vi Oacimr 
Abh'Li's ftfriai CiVjkLi Wluth linker lijcad 

0 1 Chile. Il lias sent free balloons up more 
than fifteen miles and measured solar ra- 
diation there, where ninety -six per cent o£ 
the atmosphere ls left behind. 

By studying the amount of atmospheric 
absorption oi solar rays, and the amount 
and variation oi solar radiation, a founda- 
tion has been laid in r a new kind of weath- 
er force a sting, tor utilizing the sun's en- 
ergy for power, and for speeding up plant 



vatic e information that 11>20 was to have 
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Unusual 



Spill Caught by Slow-Motion 



Wo, S'inwh the fii'ltr Ooifi? 
avci IJi, Moiuit't Head .r; 
the Horse Comes a Ciojtjiur ■ 
Nu. 4 Shw the Jockey Try- 
ing tp JjLi[M: ns i he Bewil- 
dered Animal Kick:; in an At- 
to Ei 1 hr It solt. and in 
the Hyit-r It- 
GfCr I hr Jduity ; Wo. fi- 
Shows rhe liaise nn Its 
I’Vet, rhe ToeV-ty Ehrj- 
htii:in Mis H tad from 
Iis Plying lliefi — and 
Xobedy Hun 



A Movie- .l J -njl(:i^a jilnf willi 3 !'■ i i . - 
M '-ion Case n .. Wik «.■ tin ip-l> When 
■4 Morse Fell and l&"l]uii o'-rr rhe Jockey 
iliiTiiu; e, Ht'Lt li Melbourne. Aitattfall-i. 
knd Obtained TJlIHS- liirunnaJ MjefS™ 
t 2 the bpi; I : Me. 1 Was Taken J >.it-t 
hi: Fort: the A\i idvnt as Horn? anil Rulti 
Cleerm a Jjan ici and H*4ilcd Ft r til* 
Watei Hazard : Hi:. 3 y injo -. the Stare 
el the Spill; the 1 Forte: la oflT BnSoBee 
and the J DeVey Is Trying let Aid ]t 
Kitr in li; K iiiilib; i’.int 
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Great Mechanical Odditi 



Spring* Puwci Locomotive Iavemcii in lSJ« ; Now :he ilu^fi Springs ju Front 
li ' id Appanatiu for W indin ij 

111 tile arc Id veil of the Franklin Institute, 

Philadelphia, are fou Mil records and mod- 
cliCoT" 1 many f| ne'er inventions, as well as 
those which have revolutionized indim- 
triies. None, however, is- more unusual or 



striking than the spring- 
power locomotive car, 
vented by George W, 
Duncan in 1SJ4, This lo- 
co m n t iv c, t h c d ra w i ogs 
which have just come 
light again alter almost a 
century oL obscurity, was 
propelled by powerful 
springs, which w ere, i 
turn, wound up by a 
ries of levers. The driver 
wound up (be springs and 
the springs drove the lo- 
comotive. This was an 
tempt to rnti a full-sized 
locomotive of the time 
the child runs us toy 
com o Li ve tod a y . I n 
front were tiie huge springs, 
steel affairs. From these there was a chakt-y 
drive to an axle which in turn worked a \ 
series of gears. The whole was a huge 
alarm clock, as El were. 






BLUE EYES REALLY COLORLESS 

$5 IJ 3 not blue at all 

The i|ucstion, "Why are blue eyes hi tic ?*’ 
has been answered, Blue eyes are not blue 
at all, hut actually arc colorless, biological 
researeEi has revealed. There is an ab- , 
scnce of pigment in fhe outer layer of the "* 
iris, so the.: inner layer is exposed. It ciH'i- 
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grandchildren will transmit the blue-eyed ~ 
factor, hot the brown-eyed group are di- 
vi tied in two classes in a ratio of two 
one. The two-third group transmit genes 1 
for ho th brown and blue eyes, the re 
transmit genes for brown eyes only. 
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tains a whitish substance, but the reflet' 




ed light makes this appear blue because in 
the scattering of light, the shorter rays ' 
are scattered more readily, and these -y 
.short wavelengths are in (he blur spec- _j 
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fru m „ If Ion ge r waves w ere Scant e red 
more readily, blue eyes, as well as the sh;- 
w on Id appear yel I n w , Bio log i sts h ave .i Isck 
found, that brown eyes are p resent in peo- 
ple living vviicre there is much brilliant^ 
su u li git t . Tli e da r k ey e , or bro w it p igni e n t ^ 
protects the retina against too much light 
from the sun. Blue-eyed parents of pure’- 
blue-eyed stock transmit blue eyes to < heS-- 
offspring. A blur-eyed am! brown-eyed - 

couple of pure stock have brown-ey e t P 

children, but only three-fourths; of ttic 
grandchildren will have brown eyes and 
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the rest will have bln 
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ATER-FILLER HOSE 
COLD WEATHER 

Water-mi or 
hose, electrically 
heated and con- A 
trolled by a Lhei'^j 
inostat, offers a so- 
lution to one of 
the out stand in 
winter problems 
of gasoline-service 
stations. As soon 
as l lie temperature 
falls below forty- 
five degrees, elec- 
trical current is automatically switched 
into (he heating element which extends 
the full length of the hose. Current re- 
united is approximately that of 4 single 

ILiW/. ’j__ ^ y J^iJLJL 
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RADIO AIDS NERVE STUDY 

BY GAUGING IMPULSES 

Radio tubes and the general 
mechanism used in modern radio 
have been used in studying the 
nerves. Nerve impulses travel 
Iron] three to 30b feet per second 
and appear to be elect Heal. It i -5 
possible to separate a single nerve 
fiber from the hundreds with 
which Ll usually is trunked and al - 
tach to the fiber a wire leading 
to an electrical recording instru- 
ment. But single nerve impulses 
are so weak that it was difficult to 
detect them for a long time- Ra- 
dio amplification now magnifies 
these weak impulses more than 
100,000 times, so that they register 
t h e msel vc 5 , 1 1 lias h cen f o ll n d 

that a weak stimulus will cause 
only a few reports to be sent to 
the brain front the sense organs. 
But strong stimuli rouse every 
nerve fiber to Carrv its message, 

D^VV 



rviud in United States Hirtniy Can Be Iilen by Arli-/-\ ^ 

(Ish in ThL* CoUccttOn jfi Cfrnd kl 'l nh » ^ ^ j ./ 



Prof. 

Bronk, oi the University of Penn- 
sylvania, pdirtTB-mrt - ril al such a stimulus 
also lias tile efifecE of speeding up the fre- 
quency cr^the nerve impulses. 
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CANDLESTICKS OF ALL NATIONS 
COLLECTED IN AMERICA 



SPRING DUMBER GUARD RAIL 



KEEPS CAR fN ROAD 



Resilient steel-spring highway guard 
rails, which absorb shock with minimum 
damage, similar to Llie bumpers of an au- 
tomobile, arc now in service in some sec- 
tions of the country. When struck by a 
skidding motor car, they pillow the shock 
ami return lo their normal position with 
a tendency to deflect the car back to the 
road. They are shatter- proof. 



Candlesticks £f all nations and of many 
periods have been collected in America by 
j\dolph Stach^ Tbe holders range from 
those of colonial America to tbe modern 
silver candelabra. In the collection are 
specimens of silver, pewter, brass, day and 
copper front all parts of the world. The 
most valuable piece is over 300 years old 
and comes front India. The holders are 
kept fitted with candles for display. 



BETTER TREES ARE BEING BRED 
FOR FUTURE FORESTS G ^ 



Aueg Stiilir.K Sire] H«aH GuaTd Which Acia Like 
Bumper 'itij Uefltt tinu the Gar 1 
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Pine and walnut trees ufc being bred 
like corn and wheat by the Institute of 
Forest Genetics, at Placcr villr, Ca lif., in 
orrlTT'To produce better forests! Vo gcT" 
new and faster-growing pines, the instb 
lute has resorted to hybridization which 
requires the bagging of Ctuie- forming 
flowers after pollinization to keep alien 
pollen away. The bags are fitted with win- 
dows so progress of the young cones can 
be watched. Another technique 
developed is the bud-grafting of pine trees, 
heretofore considered impossible. As a re- 
sult of tFiis work, tree seeds may be chosen 
f x om ,,seler C cd in d i virtual h , 
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PCJPULAH MECHANICS 




LMm '&■' l-‘Mi | >i | u | N c* i i ■ 

This Novel CaTr \i R« Psliithta ViaPOm So Matoim Uland : >101* That Wheels Are Replaced by Runners Which 
S|l«J<i qwct ili-c Ci>hh!^stitii« S-iretit W<irii Snsixiitily Thftn Orsa Wiyulj tmAjj-iiu- 



OX-DRAWN CARRIAGE ON SLEDS 
CARRIES MADEIRA VISITORS 

Visitors find an unusual ilieatl? 01 trans- 
portation in picturesque Funchal, nn Ma- 



deira island, ft is the buTlock car to, a car- 
riage: with wicker armchair scats am! a 
canvas lop, with sled like nnmcru and 
drawn by oxen. Designed hy an English 
army n fitter fur his wife's; La :- c- ill 184&, l lie 
bullock carro still appears on thy cobble- 
stone streets of the town. 



west, United Air- Line pilots have report- 
ed sighting mountain peaks 3 SO mile? away 
in gogrl weather, while at 10,000 feet, the 
sUnrisc call he seen mure than ten min- 
utes before it is visible on tine ground. 



DECORATIVE DESIGNS OF METAL 
i| S/iCj PRESSED INTO PLACE 
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?LYER TWO MILES UP CAN SEE- 
OVER A HUNDRED MILES 



From an elevation of 10,000 feet, or 
about two miles, airplane pas sen per? can 
sec an area of 132 miles on all sides, as 
great fi.S the Mates- of Illinois or Iowa. 
This area represent? a do til ail l of St),(K30 
square miles, larger than tile stale? of In- 
diana, New York, Ohio or Pennsylvania. 
From an elevation of KJ0 Feel, objects on 
i he ground thirteen mites away are visible, 
while at 1,00b fret, the view extends torty- 
^one miles in all directions. In the lar 

(jJA 



Applied by pressure of 1,000 pounds fo 
the situate inch, metal iigures are com- 
bined w 1 1 h la in i- 
itn t c. d m a r r ri a l? 
l"o r i lecoruti ve p n r- 
pases. The thin 





metal design- ai'0 
pressed into a bas-c 
made of absorbent 
paper soaked ill 
synthetic r e s i u 
varnish, Heat to 
300 degrees Fah- 
renheit is used 
white pressure is being applied, so the 
metal is vulcanized into the paper sheet. 

This process was used. Ill tile manufacture 
of water coolers. . / ‘ i 

YUAAJlC* xxL#f<. p K 

VtR m 






4-VrT*. 




(2. 



JJi 




PO PULA It 



■ 4 ‘ ^‘^ 4 , && 

_-. ■ ,1 " ■' , 

X , s l " < *UJ\ f? 

U li C 11 A N I U S .^5 (4S^- ’ u< " 






FAILURE OF FISH TO SHOW ACE 
PUZZLES SCIENCE^. £ 

Do fis-Si die of old age? No one knows 
the answer to that (picstinn, although it is 
leipie.iL to answer ff yes, 3! Hut no observa- 
tion of old ape in fish lias ever been re- 
corded, Some members of the carp family 
have lived in captivity more than 1CX> years, 
without showing signs of senile decay, as 
do land animals, which experience deteri- 
oration of arteries, muscles and various 
other organs. Of course fish die ''natural" 
deaths from disease, parasites and larger 
fish and run the Constant risk oi being 
■stranded or dashed to death oti rocks and 
^passing boats or fdnps, Life in the depths 
/is perilous, so perhaps no fish is able to 
live out whatever its span of life should 
be. Whether fish sleep is another (jucs- 
Jjtion that science never has been able to 
J answer definitely. Fish often are seen mn- 



> FLASHLIGHT FOR DIAL 
J AIDS IN NIGHT CALLS 

3 "3 Night calls on 
xK a I telephones 



\ 1 r e facil i t ated b y 






& finish tight that is 
T? -^tt ached to the 



f ■ Junstrusneut in such 
J'lta manner t hat it 
^vill cast an even 
low over t El e 
hole dial The 
i ‘flashlamp uses 
Standard batteries 
and bulbs wfiicll 
re easily re- 
placed, 

U i-ifeii 

, 

o^\.\ r* 



lion less at the bottom of shallow streams 



j and near the shore, hut whether they are 
i sleeping or remaining quiet, ^ithcr in wait 
3 for prey or to escape the eyes of larger 
^ Hsh, has not been determined with any 
V degree of finality, The probability is that 
fish do not sleep Like land animals, because 
their eyes ate lidless and therefore the 
> creatures cannot close them. Dr. C. P, 
-J Bidden, oi England, says the male plaice 
probably dies ai the age of eight years, 
*C\, lint there evidence that the female 

dies exccpi^Pk'fi caught. The female ma- 
tures at six or seven, w hile .it twcul v-live, 
she is seventy per cent longer and five 
AXtimcs heavier. 

3 x 1 v r i 
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C’eurus:,' Arnnlun Ikill;* 

Device; for Teminir Printed Letters into Sound Being 
Ufrf ly Blind Girl 



BLIND READ BOOK PRINT BY EAR 
WITH LUMINOUS '■'EYE'* 



Aided hy a luminous "eye/' the blind 
may learn to read printed matter by ear. 
A del' ice which turns the black letters into 
sound by means of the luminous, eye, or 
small electric light, ha 5 reached an ad- 
vanced stage of development, enabling 
blind persons to read an ordinary hook 
after several months of lessons. As long 
a* i he eye travels only over white paper, 
there is no sound, hut black, or printed, 
letters cause definite tones tb.it are heard 
in the earphones. Sis notes forming the 
de vice's sound alphabet are like the sol, 
do, re, ffii ( , fa, sol in music. A Tetter Is real- 
ly turned into music 1 for instance, capital 
“V" is a melody of sol, i'a, mi, do, re, mi, 
fa, Sol. The letter tracer is regulated so 
the operator may read at any desired rate 
of speed that suits him bc&t. 
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UNTREATED POSTS IN SERVICE 

FOR EIGHTEEN YEARS ^ L ? Jp 

Fence post!? of untreated white cedar, 
usage orange, h'ack locust and ealalpa 
have been found to he in a serviceable 
condition after eighteen years of service. 
Sassafras, white oak, bUck walnut, black 
ash anti honey locust yield about the same- 
length of service when treated with creo- 
sote. Untreated, their normal serviceable 
life ranges from five to fourteen years, 

a ~ ° h ^ ^ 1 1 • _ ^ -l.. <- 
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PiLntijin: Till? Bridge, gw (be 



r^-d by the New Hamp- 
shire Academy of Sd- 
e-nces, is equipped w it h 
especially designed in- 
St ruments to combat the 
severe conditions wliicit 
exist at the top of the 
mountain, To prevent ice 
from forming on the re- 
voicing wind gauge, a 
ill e a t c i! an c mometer has 
been developed, Due to 
freak air currents which 
often carry snowflakes 
up One side, across the 
top and down the other 
side of the mountain, 
shielded gauges with re- 
ceivers constructed from 
furnace pipe have been 
laid at various points on 
and around the Kummit 
of the peak. The party is 
equipped to spend the en- 
tire winter in isolation, 


TILE IS CUT LIKE 
WOOD FOR EASY 
INSTALLATION 

Easily Installed 



FORTY YEARS' PAINTING JOB 
ON FORTH BRIDGE 

One job that never is completed is that 
of painting the great bridge which crosses 
the Ftrih of Fort h, near Edinburgh. Crews, 
of workmen .ire constantly cmployerf ap- 
plying the protection against the ravages 
of the elements. It requires three years 
for a force of fifty painters to work their 
way from one end of the bridge to the 
other — and then it's time to begin all over 
again. The total surface to be covered is 
approximately EJfi acres, 



Lft 

drilled like wood, a new 
wall tile is available for IJjjH- or office, 
'("he jilc consists of a heavy coaLittg of 
celain over compressed Jibcr. Because 
the cushioning effect of the fiber base, 
tile can be struck a sharp blow without 
noticeably scarring the finish, RasiUt^j 
sawed and drilled, the material can be fit- 
ted about plumbing fixtures, woodwork } 
and doors and windows speedily, A vari- A 
ely of colors is available. 



STUDY HABITS OF BLIZZARDS 
*J 4 > ■ AT “WINDIEST SPOT" 

Atop Mount Washington, FLJI_E4ffh- 
esi point In^ew - EiigTand and said lobe 
the windiest Spot in America, a weather 
station has been erected to study wintry 
, ga les and bliz Kird s, T he e k pedit ip n, ^.p o n- 



pedition,tfpo 

n/Lf : 3 






> 1 If 7 _ n 

■ 1 ^ L - 1 , ^ f f P 

cJLCi^ La u. ' 

99 



Wurkine Models or Modern Locomotives Which Are il-JK cr’y Ecug'hl hy CaUtclnrs, Hi gl.Sdfl Each : All Ate- 
Complete tn Snail Hi Detail and One Haa Powftr to Pull Rolling' Weight Equ.iL io FlEcmq Mon 



ing the past few years, he has built and 
sold fifteen of these models at an average 
price of $1,200 each. Constructed on a 
scald of one-4]uartcr inch fo the toot, these 
miniature locomotives are complete even 
to air pumps? superheaters and air brakes. 
One of the latest is capable of generating 
1 00 pounds of steam and has sufficient 
power to pull a mil big load cental to the 
weight of fifteen men. A El are duplicates 
of standard, well-known types of engines 
and arc eagerly sought by wealthy collec- 
tors, At present, he is working on a com- 
plete train for the Chicago Century of 
Progress exposition, 

$ j 

"AMERICAN INCH” IS SHAVED 
t TO EFFECT NEW STANDARD 

The American inch unit of measure- 
ment has lost two-millionths of its former 
length in order that precise measuring In 
the United States and England may ho 
done on the samp basis, The new defini- 
tion of the inch is now 25.4 millimeters— a 
difference of about one-eighth inch in a 
mile as con pa red with the former Ameri- 
can Standard, This infinitesimal alteration 

y(j vus .x/X- V L dX; 

fCjii&J 3 



was made necessary by modern precision 
manufacturing and the confusion arising 
from varying standards, in I lie two coun- 
tries. Gauge blocks now are made cor- 
rect to within otic- millionth of an inch. 

Doth the U. S. bureau of standards and 
the national physical laboratory of Eng- 
land will certify industrial gauges on the 
new basis. 

# / ’ e 3 

LIVE RUBBER ABSORBS SHOCK 
IN FLEXIBLE COUPLING 

Resilient rubber between layers ofwear- 
reid.-ijji u fnfl rir c arries the power load im- 
posed upon a flex- 
ible coupling and 
lieu traliaes shocks 
which other wise 
would lie transmit- 
ted front the power 
unit to the Opera- 
ting machinery. 

The coupling in so compact in design as 
to be practically free from "flywheel ac- 
tmii, 1 ’ and because oi its inherent tend- 
ency tn^ccjuiilize huttE distriEmticm, specific 
pressuni is kept far bolotf - safe maximum^ , 

C ; 
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Engines That Run Win Fortune for Youth 

Miniature locomotives, exact counter- 
parts of railroad engines, are the lucrative 
hobby of a western model builder. Dur- 



p o p u l a k m e c h a n r c s 
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SUBMARINE HAS BOAT "ISLAND” 
FOR WATERPROOF CRAFT 

America^ largest submarin e, t he ' f Dol- 
phiii/" i5^e* iu ]ppc < t~ , w ft h a waterproof mo-" 
torlioat which in housed in a Special boa! 
“island” on the open deck. The boat can 
he bunched in a few minutes when the 
submarine comes to the surface, and sub- 
mersion does not damage it. because no 
water can enter, 



For quick detection of flames, 
at] alarm system with a sensitive 
copper-tube element lias been 
produced. The mine, which is less 
than one-twelfth of an inch in di- 
ameter, is placed along or n round 
(he ceiling or roof. In case of fire, 
air in the tube becomes heated 
and expands, forcing out a dia- 
phragm at each end and. closing 
all electrical circuit. A transmit- 
ter automatically sends the alarm 
to a central station and the fire 
department while an annunciator 
on tile oltlside o£ the protected 
building indicates to firemen ihe floor or 
section of the building where (be fire orig- 
inated, There are no parts to replace after 
ait alii rm, since the diaphragm returns t 
normal position ami opens tin- circuit. 
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LIFE OF AUTO TIRE AFFECTED 
BY SAND AND WEATHER 

Sand and weather affect the life of au- 
tomobile Hires to a great extent, often 
causing a Ing reduction in mileage. Be- 
cause Lite sand on Florida roads is sharper 
than that near Akron, Ohio, the 
autoist will get only sixty per cent af 
tire mileage that the Akron driver gets 
'file Arizona auto owner can expect sixty 
per cent more tire mileage than the Akron 
mail because Arizona sand is so smooth 
causes little wear. Burgess Narrow, 
the Go odye at Tire con i ]i a n y, 

pmtfTS cut that the temperature at which 
a (ire operate?) also may affect 

Js i\XAJU. / W 5 



Tup. Capprr Tube Which Is Sccrfn oj Vi.r,o-Ala i m Bj'i- 
tflfti ; Bultwi. Typical Tnsi cl l.uioa 






thru; Bulimia, Typical 






qualities, He estimates that mo- 
tor-coach tires, which give 28,000 
miles in Ohio, Michigan and Min- 
nesota, will last Only 2b, (.100 to 
22.000 miles in southern slates, 
since the heat tends to break 
dow/L the rubber. 



COPPER TUBE DETECTS 
FLAME AND SOUNDS 
ALARM 






By JOSEPH D. MOUNTAIN - - 

-^■■U . . -C - ■- t. / 

T\0 you knoiv that the motor of your 
car uses from rliTcc to seven times as 
much oil at sixty miles per hour as it does 
at thirty? 

Do you know that one grade heavier 
oil wit] reduce your top speed about live 
miles per hour and lower your gasoline 



Much lubrication research lias been di- 
rected lately toward this matter of correct 
body, or viscosity, of motor oil. A few 
years ago most manufacturers offered only 
three grades of oil, light, medium and 
hcuvv r Now some brands arc furnished in 
as many as seven grades. Because of the 
increase in engine power and speed and 
the closer clwfr.mceSi in modern engines, 
the trend is, hot only toward more grades 
of oil hut also toward the more exact 
specifical^n of those grades. 

The oljll designations, of light, medium 
and heavjy are ilOt exact end ugh for ecri- 

, ' 



Top, Machine Eor Tesrznfi Greases is Bcnrisfi ; Bot- 
TSPii: -DwC.fr ors OlL Filter; Note Hdw Mnsnet Picks 
dp MftfiJlic Flrtkttfl 
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nomtCfll and crffi- 
c i e n t lubrication. 

In this system, one 
maker's medium 
grade may be actu- 
ally lighter than the 
light grade of an- 
other company. The 
Society of Antonio- 
£ ive Engineers, in 
an effort to improve 
this situation* have 
established a series 
of numbers and 
sp ee i lied standards 
of viscosity for each 
one. The tightest oiE 

ts described as "SAE IT" Tlte nest heav- 
ier oil is “SAE 20," the nest "SAE 30/' 
and so on up to "SAE 70,” the heaviest at 
present offered. These numbers refer only 
to the viscosity of the oil and have no th- 
ing lo do with its quality as a lubricant. 
Molasses is thick, like ail oil of high vis- 
cosity, hut is useless for lubrication. 
Viscosity* however, it of the utmost im- 
portance for several reasons. The best oil 
in idle world is of no value unless it can 
get to the hearing surface it must lubri- 
cate. This, rules out alt oils which are so 
viscous that they do not get into the hear- 
ing in time (o prevent excessive wear. 
Since half the wear it) an engine occurs 
during starting — before the oil is warmed 
up — til Li means dollars to the owner, 





5 



About thirty per cetd of tEie area of ait \ 
automobile engine is bearing surface; ; 
therefore, the lubrication problem is of 
prime importance. The quicker the oil can 
be made to flow into the bearings, tht* less 
wear there will be during the starting pe- 
riod. This demands an oil which wilt be 
fluid and fairly thin at starting tempera- 
ture, Or the other hand, the oil niUSt 
maintain its viscosity — it must not l bin 
out— under lEie higher temperature at 
which the bearings normally run. 

Another item governed to a consider- 
able extent by tile viscosity of the oil is 
the gasoline mileage. Would you spend 
dS cents in order to save 9 cents? Nut if 

you know it, but 
this may be what 
yon are d o i n g if 
you tire using 1 he 
wrong grade of oil. 
Tests show that au 
oil, one SAE num- 
ber heavier than is 
correct for the car, 
will result in an in- 
crease- in gasoline 
consumption of 
about eight percent. 

Tn a 500- mile test 
of different oils., a 

{Cantlnped tu Li ft A), 



km (f 

Viscosity; C-tnlcr, Pisson kin ffimled wiili Caibrin 
trOra Wionn Grade tii QiE; UcUcin, Clean Pistons, 
isli-tiwmj; Ojit=ij[5£s fa Rin^s 
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Guardsmen Play War Games ^vi^Toy Ajrmy , / 

ft R 
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kdi h Unit y; nr. Aimy 
Mcv«* iffa, :: : 1 ki: I II i-my 

1 1 Taught by ThesE Srmr,!. 
Figure* i »f Scil-l- i-i , ah ! Ci:av 
p]£:U I.iii.kirimit Jtir Wur 



' Strategic movement o! troops ar- 
tillery aircraft and supplies is being 
taught Now York national guardsmen 
vv ilk a set oi toy soldiers and complete 
equipment. Infantry, field and coast 
artillery, engineers, cavalry, medical 
inks, machine-gun, signal, tank and 
' taU-aifcrait battalions are manipulat- 
ed in the war games in accordance 
udtls rules that conform to training 
regulations and practices of the Unit- 
'd States army. The toy-soldier set 
"was conceived by Sergeant Clifford 
Shoemaker, while he lay in a hospital 
in France ilNuring tlie world 
war. Shoemaker way a private 
in tile third dvA: ioil 
at tli at time, . Ry 
moving ah o,ut t 



small figures, the students arc nine to put 
into practice almost any military theory. 
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col ire-d paper,- 
their own C h ki 
maintained hv 



1 1 i veu some animals have 
Ktnas trees. At the farm 
the Horse A it! society of 



YULE TREE TRADITION GROWS 
TO BIG INDUSTRY JY J rt 7 } 

Children of Russia have no Christmas 
tree, Santa Claus and yuEctidc merrymak- 
ing being distinctly forbidden by soviet 
authorities, But, elsewhere in the world 
the Christmas tree has become- so popular 
as to promote a large industry. In the 
United States atone, several in ill ton dol- 
lars are annually invested in trees, tinsel, 
electrical illumination and other trap- 
pings, Some of the American firs are 
shipped as far as the Canal 7 . one where 
snow is unknown. Ordered many months 
ahead of tEle season, they arc packed in 
the refrigerator compartments of ships 
and transported to the tropical climate, 
At the other extreme of temperature, 
Point Earrow’j Alaska, there is plenty of 
snow hut no trees. Inhabitants of that 
place must either have their trees brought 
in or content themselves with a frame- 
work oF wood and wire covered with gaily 

ill 



New York, the horses under its care have 
their own -Santa Claus with a tree erected 
on a hillside and gifts, principally edible. 
ItL Kensington garden. London, a woman 
provides a Christmas tree for the squirrels, 
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GAS-TANK LOCK IS CONTROLLED 

BY IGNITION SWITCH f'l ' J / 'y% 

Controlled by the ignition switch, a new 



I- 



U- 






iork for the, caps of gasoline tanks offers --3v., d 

tj-j, L— V *- ■ the auto 1st more' . .. 

protection agains£% r J 
the fuel thief. The * ■' 

lock works bir v _ ^ 
electricity front 
the nictrs haftcrv, • , 

^ rs 3 

guarding the gas -• 
tank when the ig-C ^ r ’'" 
nit inn is oft and 
re I ea sing the C a p 

when the switch is turned on, Ah metal L 
parts are chromium or cadmium-plated 
to prevent rust. _ ■ T 
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FULL-SCALE MODEL OF ROCKET 
IS CONSTRUCTED OF WOOD 



After two unsuccessful attempt 1 ; to fiend 
a .pas ajn cl po wd ur-propelled rocket to the 
moon, a California in v e n tor has complet- 
ed a wnoiltn pattern of a third rocket in- 
tended [or a tong- distance trip into space. 
He expects to propel this missile with gn? 
manufactured from a German weed and 
claims the ex peri me tits are laying the 
groundwork for a rocket airplane which 
he hopes will he capable of crossing the 
continent in less than six hours. 



CONCRETE CANOPY TO PROTECT 
c. -Vj ANCIENT INDIAN RUINS 

For protection oF the famous adobe 
[ tldia ri rn l n s o i Ca >a < Ir- 1 1 1 dejYi 4.-?h iQnA i 
a giant steel aflidToherete canopy f or 'Tim- 
brel I a,." is being- constructed. The ruins 



prehistoric Indians probably 700 to -fiOO 
years ago and abandoned 500 years ago. 
I I lit* shelter over the ruins is not a walled 
budding hut is like an umbrella,, covering 
chi ancient structures and extending Far 
enough to protect them from driving 
rains. The big problem lay in holding 
rhe concrete canopy down again st the 
enormous lifting force created by an up- 
ward wind velocity of thirty-four miles an 
hour. This is the lirsl time the United 
States National Park service has attempt- 
ed to protect a prehistoric Pueblo ruin in 



till- m 
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GIANT VOICE DIRECTS CARS 
IN CITY TRAFFIC 



"Number 30% move over to right of 
Sine and slow down;” M Number 
"7, your left rear tire h going flat/' 
ot crisis traveling through Stratford, 



Wm) 4 mi P*M cr ji ill n R^cleei Whidi flic I n-vcntiir Htpti 

la Send on Fliirhi into SprKf 3 I 

Ur 



be surprised to hear a volcc dl- 
t driving, apparently from thin 
dee of the law does come lit- 
out of the air, through a system of 
speakers by means uf which an nlli- 
a roadside booth takes the place of 
moiofCvCbrTpcdite. . 

il 

PHONE LOCKS TO PREVENT 
LONG-DISTANCE FRAUDS 



Unauthorised long-distance calls can- 
not be made on dial telephones equipped 
with a new locking device. If such a call 
Is placed , the phone becomes inoperative 
until the receiver h returned to the hook. 
Local calls may he made without interfer- 
ence. A key ifi provided for lEnlocking the 
phone, when any call can be made. 



arc the remains fpf a building erected by 
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ESfics Standinff in 4 Mwiiiw Park JntvnJ«d to R-rprciicnt T'li!! ''Eimni-n*' of the Risaaian Workers 
Fijiuns Fiirtriijr (ht CEtTfcVh the MilitiTlirtlv E-leni-ent and 6ke F-airiaiS 



hour and forty min tiles, to gradually re- 
duce prc.HSLi re. ft the air line 1 should he 
severed, the diver eh .ride to make adjust- 
ments that will permit him to read) tlie 
surface ami retain sufficient air to breathe 
fifteen minutes.. 



EFFIGIES OF SOVIET “ENEMIES ' 1 
DECORATE RUSSIAN PARK 

Soviet Eiisda calls the attention of its 
people to organizations or doctrines con- 
sidered antagonistic to t!)e country by 
caricac tires and effigies. The Park of Cul- 
ture and Rest in Moscow today is dcco rat- 
ed with-scnuml] eFbf such effigies intended 
to represent tlirce '"enemies” of tls-e work- 
ers — the church, the militarists a ltd tEsc 

a*™., 

TWIN AIR CHAMBERS AID DIVER 
EXPLORING DEEP SEA 

Twin air chambers in a new type of div- 
ing suit make it possible for the deep-sea 
explorer to remain on the bottom over 
extended periods and to ascend quickly 
without suffering ill effects from the Hod- 
den change in pressure. The inner cham- 
ber supplies fresh air while tile 0 Liter 
chamber is inflated to allow the diver con- 
trol over his movements. Thin outer jack- 
et helps resist the tremendous pressure of 
the deep sea, thus eliminating the dan- 
gerous effects that usually result from too 
speedy ascent. Air within the suit is con- 
trovert by valves in the helmet, which has 
two chambers and is of unusual design. 
In a test, the wearer descended 165 feet, 
remained on the ocean floor an hour and 
then ascended to the surface in loss than 
four minutes. Usually, the diver must lie 
brought up in^itagfls, terpjiritfcg ah out one 



KNIFE, FORK AND SPOON IN KIT 
FOE CARRYING ON BELT 



Contained In a 

case tor carrying 
l n a convenient 
positioEi on the 
licit , a knife, fork 
and spoon comlii- 
nal ton set It as 
been prodLEced for' 
the woods mail, 
camper or tourist’' 
T lie handles a re 
of tempered wire, 
sEaaped to fit the 
fingers. The knife 
also is provided 
with a bottle-cap 
re m over. 



CThe Popular Mechanics’ Bureau of In- 
formation offers its free service to all 
readers of this magazine. Names and ad- 
dresses of manufacturers and dealers in 
articles descriEied, and any other details in 
our possession, will be promptly furnished, 
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K:i:atJrig; Right, Fruit’ 
Jui.ce Entrant or wi t li a 
Crnrit Which Op Otar 'is 
Plunner to Sijuccjte Out 
JhifiC 
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Left. jiuniljct Clips 
V.' l.i.j h Aft- Uur.ic nn 
IJ: Inlging Glasses Aid 
in Locating Y-Oik Owi: 
When It E-tinds On * 
Tray with O i h t r s ■ 
Hil'.hf. VaLvr Which 
Can be Attached to 
Any Can Oantainir.y -i 
LLt| u id 



l-ult. Electric Fly Tran 
WhllCjt A ttTUC t-- 3 II kc i s- 
Uy S'a l’l'I tltrii V q n ii g nr 
Flaced in Xla^i:, When 
Tli it LiEht nn ihe Cd:I. 
TIi-tj,' Are Electrocuted 



Below, a: Left. Aluminum 
(cc-Cphc Crusher Like a Fair 
Hrtra : it H-rctikt Ice into 
bine CfjfitaL-j. 



LcFt. Swinging Dratltrc No letted 
la Hold Five Ordip-Urjr C"j' 
EI.UIPi-::h I n Sui.li J i ; - li. :i Thai 
All Are Visible; the Er.,1 Ho3<L» 
a Hat 



Naihly Crt-Fihi Whim- 
per Thar Gpuraift. iroia a 
WfliCT Faucet, the Water 
Fituhi.i- Hl-hig SuKklerh 50 
ftevoLve the Il-Lailn ttapidly 
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veling Man's 



rpHTS three-tube 
■* porta I il c rcceiv- 
f r w EL S design i L si 
pr i ri c i pa El y for lis- 
teners who art 
(omd tea travel a 
g t c a t rival am! 
whose home is a 
hotel room. This 
docs not mean that 
the receiver would 
appeal onl y to the 
traveling man. Tt is 
suitable for use in 
hospital wards, stu- 
dents' quarters, or 
a n v w here head- 
phone reception is 
preferable to a loud 
speaker, J L lias suf- 
ficient volume, how- 
ever, to operate a 
small speaker if de- 
sired. 

The cost Is quite 
low and the lav out 
very simple for a 
compact receiver ol 
this description, 
which works equal- 
ly well on a.c. or d.e. 
line supply. T h c 
completed receiver 
is Gnlv 7 in. wide. 6 
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By ARTHUR KENNEDY 

in. high and 7 in. deep, including 
1 fie Control knohsi at rite front. It 
in self-contained, the only external 
connection being a clip on a flex- 
ible lead to hg fastened tea radia- 
tor. No batteries are used, and the 
power to operate the set is derived 
from any convenient electric mil- 
let. It will operate on either 25, bO 
or cycles, or direct current, 
without making any changes in ihe 
set. When using d.e., it may be 
necessary in reverse (he plug ill 
tile wall socket so as to obtain the 
correct polarity. 

The simplified layout diagram, 
on page 109, supplies all details for 
laying out the various, parts on the 
metal base. This base is made from 
a sEmet of aluminum 
or eraydo, liii by 6 % 
in. by 10;--' in. The 
ends are bent over 
to form a base, 2[.-^ 
in. high. The sche- 
matic diagram, cn 
this page, shows the 
experienced builder 
1 ho c ire nil details ar 
a glance, Li li t any- 
one that can use a 
5 older i og iron can 
easily foil t> vV tit e 
simp Li fieri wiring di- 
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Portable 

for either A.C. or D.C. 

ngr^ni on flip opposite page, Tu the schc- 
m^tic diagram il wil[ lie noted that t ] i l 1 
tube heaters art shown below for clarity, 

It Es best to wire the heaters and the 40- 
watt lamp first. One side of the type-23? 
lube, which is used as a rectifier, Is wired 
directly to one power' lead, and the other 
side of the rcctificr-tnhc heater goes To I lie 
40-watt lamp. This is done in order that 
the cathode ami the heater may not have 
too groat a potential difference across 
them, which would shorten the life of the 
tube. The other tubes also are wired to 
bold the potential difference at a minimum. 

The tapped input coil to the detector 
may he a commercial typo, but the home- 
made variety, shown at the lower left of 
the schematic diagram,, is prof oral) le, If 
is wound oil a fiber or bakclitc tube, 3*A in. 

Ion#, and the outside diameter in 1 yi in. 

N T o. gauge s.e.c. wire is used far both 
coils, ami they arc wound in the same 
direction. The large coil is tapped eve tv 
1(1 turns lor the lirsf 30 turns. The smaller 
winding is started hi in. from tin: grid end 
of the large winding, which goes to the 
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cap of the type- 
236 tube and the 

stator of tile 
.00035 - m fd. tuning con- 

tic riser. The receiver will 
not regenerate unless 
wired just as shown. E(e- 
ge aeration is controlled 
by a 500,000-0 hm poten- 
tiometer. 

The by-pass and liltcr 
condensers should lie of 
the type rilled for llO- 
vo\t d.c. The “I'm- in. bakc- 
Itte front panes is 7 in. 
long and 6 in, high. The 
a -j s e tit 1> t v should be as 
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Vacuum-Tube Wave Trap for Closer Tuning 




cent cli an n els, can construct a wave trap that will go 
a long way to prevent such interference. The trap 
described here was made Irons odds and entEs for 
Home interference tents at the government constant- 
frCflHCncy monitoring station at Grand Island, Mclir, 
The results were very satisfactory and the writers, 
who constructed the hist ru merit, believe that there 
arc many radio listeners not provided with selective 
h li peril t: teredines who can use t lie trap LO advantage. 
Most of the parts will be found in the experimenter's 
junk box or may be salvaged from an old 
receiver. Tii is wave trnp is different in 
design from the UsLiat instrument familiar 
to radio builders. The schematic diagram 
is given in Tig, 1 anti the simplified wiring 
, * ^ diagra m in Fig. 2 . Instead of acting on 
the absorbing principle, it buck.?, or bal- 
j ances out, the Linde sired signal. The in- 

1 £&!* -*, terl’ertiig signal it picked up from the nn- 

I 'Jfft ' Lenna coil L] by the tuned circuit T,s-C'i 

j. a tad is amplified by the Lube. All signals 

BJfcjft coming lit on the auteti- 

na are t ra u sf er red to 
~A input 

through the coils and 
i _ Li. A part of the atnph- 

ft Mn ^ c ^ rct ^ ’ s 

^ jHFVI II ami Lo in such, a man- 

^Sr Uf lieir as to entirely buck 

fm all Of that signal and 
W yet permit all others to 
__ . - - — (Contindtd (0 jiajji: 116 At 



b l il h L i o listeners who 
have receivers that are 
not selective enough to 
eliminate a troublesome 
local station or separate 
t wo stations on ad j a- 
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t-Wavc Condensers 
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When mounting variable condensers in 
short-'] rave receivers, it is best to fasten 
the cuj idensers rigidly lo the base of the 
set, upo-n which the rest of the equipment 
is mounted, rather than on the iron! pats- 
: reasua] for this is that, during the 
of tuning, the weight of the hand 
dial will cause the front panel to 
f lightly. This movement disturbs 



the co meet io us between the condenser 



and th 
shaft sS 



inductance coil. The condenser 
ould also clear the front panel. 



P tioto-Cell Relay in Kit Form 

Many interesting experiments may be 
made with this simple photo-electric cell 
which is easily assembled from instruc- 
tions supplied with the outfit. The kit in- 
cludes the photo cell, relay, pentode tithe, 
potentiometer, metal base and other small 
parts required. The unit may bu used for 



Cmrcpleit PhQl?-£tcL- 
tric Ceil Relay Auem 
bled ffoir, Kit 



practically anymhoto-ccll relay application 
such as turtibig on auto parking lights, 
opening garage doors and for burglar' 
alarm system,!. , 

V 

Uses for Old Tube Base? 

Bases removed from old radio tubes arcO 
not only useful as plug-in Coil form^ 
rbut are also convenient for cable pluglT^ 
\ adapters for testing equipment, soldering- 
iron rests dud similar radio- workbench ap 
plications^ — Herbert D. Smith, Sanatori- 
um, N. C. 



Tap, Rcmctc Control Mcihii-rs-n MoucntSiI y;i tbo Tuh- 
Ing-CiJIidfjiaer SbaEt arid.. Bel<W, ContraL Unit 

Simplified Remote Control Easily 
Installed 

Operating independently of the tuning 
mechanism of the set, this remote control 
permits the operator to tunc the receiver 
at tfic dial Or 25 feet away as desired. It 
may be used to turn the set on and off at 
the remote point and also provides a means 
fur co u trolling the volume. It is operated 
through one cable connected between the 
radio receiver a ltd the remote point. It is 
easy tp install as there is no motor or elec- 
trical contacting device connected with 
the apparatus. Suggested points for the 
remote control arc the kitchen, invalid 
bedside, easy chair or on the porch. 



-CFor futAher information on arty radiut^ 

■ construction article write to the radio de-^. 
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Antenna Fits. Inside Cabinet 

This strip antenna may he easily bent 
£in d installed in any midget receiver. It is 
Iso practical 
for use in con- 
soles, portable 
and auto sets 
where a stand- 
ard antenna is 
not available. 

To connect, it 
is neecssary 
only to fasten 
the iv i r e to 
the antenna 
post on the 
receiver. 
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This Hand/ Plug- I h C<*iL Roiip 
Eh-ovidCs AmMSlr Winding Sdr- 
fnCr for A|| Short-Wave Coils ; 
Il|(i E.i k rlitc (:t Fiber Tubing Is 
Faiierc:! to- an Old Tube Kttc 
by Muns oi a Bran MaehliLt 
Screw as TietBElid Above 



Below, Observing iire Opera 
iron ci Half-Wave a or! Ftill- 
’Wli-c Tube Rectifiers;. the Fin 

S|^l 3 s KdgilJatM l* Bl’iiw B 
J>eliiiitL- Dari lawirat Which 
OllitTTviae Appears la Be Cou- 
nt.* nt-y r. ighted 



0 [if rated f rom a 
Light Sb elicit, Thio 
A m tomitke < a t | (i 
-TfStHcr Brings Id 

lilt Humic- nn:l 3t - ”|.'i.l 

m Ti re Seas Master 
Oii.tr j i i.-i ; ihe E/juip 
rovnl Ineluiifi>. About 

75 Feei of Pirji-ki id 
Tain; T ugcthei with 
a Key _3Jitet ol the 
'Transmitted SighH-t: 
N-u Buxzet or Bat- 
tesiea Are Re-eiuLred 
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Ltf|, Corpir Sheet- ErasE, 
Clamps, Bent aitdl Prilled PR 
Shewn, i fit E [aiding Shielded 
CitutiEctias Cable ta Meta! 
Chassis, Alsu Provide OcKnJ 
Gran rid Cnnucctidh :or the 
jj raided Wire Shield 
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Lower Lelc. Hamemijde 
Shock-Absorber MG Mining 
Eracbtt for AiiCO Radio, 
Toito off Theret Will Sup- 
port the Average Aurc- Set 
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quEPj .■ Insulator for BTtn£- 
i n K Cm i AatifiiR a Lead (r*wi 
P ! le TrohnWiitltr Cast; 
the hi if A SriKt I& Firmly 
lie. by the Metal Kir-g. 
and the Tcrninai. Loeatai 
:it. i hi: Center,, lx a Erais 
Mpchipc- Screw and TliilJtlb- 
nii t: Above, A l l; m ■ ■■ u b*- 
Sfcicld for 1 he Kew-Type 
A - - T u b c Which lias a 
Dome-Top Bulb 
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SET 



W Ilf: 1 1 W l n d i n g s Si <1 ri- 
Wavc Ceils Tc.' the Ccn- 
ik'sniT at Eland. Remove 
Turlis fifjfn Grid End if 
Inductance In T:.h.:- High 
hue Coupling Coi = ec-j 
iTum Ft! ament End. if 
CtiLifil irtu }y T«i Tight: 
frem Plimr Ktld to tUdUCe 
Regcncrat is :i ami Lnnscit 
Coupling, and tram Fcsi.- 
(m-v-B End to Reduce Ke- 
pencratLein without Al!» l- 
uig Cdltpl&tSf 



AbWve, Antctaw aiuj Mhe Filter I (if 
Kliminnlins Man^Madif Sidilt; fr:.i-r Any 
Radio Reviver; em, Ground Usi-d wiiii 
lin il.i KifU-rj-lrf- Kh.inl .-1 B* Independ- 
ent --ef AH hLiLlilhii; Wiri-iK Grounds ; 
Lhs Co n. n e c tin itt All ElKm-fi: Lelt. 
Adapters for Using F ivy-pfuiijj Ttibi-- 

— - -HU FdMf-PTeil f SlKTefl* 



XiLlfht, an Incxper.xi.ve 
Sot 1 - 1 ? ub her Kneeling 
I 'ad Makes n Goad Shock 
AleiiHtji-- f : i r Table K-f- 
Leiwra SuhjecL to SltK^d 
and Vibrations Whir k 
Caus-t linwlx and Micro- 
phonic Pioiiw 
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H-mI-hii I'<ic Mpurtinc Wafer -Type Sockets, and 
Tanrjm.1.1 Os'"' : ‘ :l! Ki t^-r shielded Coils-. Easily 
Cut in Msml Rots li.v Drilling SmilE Hole* 
and Eriiflrgliii! Them with Reamers. 



i UL‘V\ajl^a-<-# 



^ . - l..£- z *c Is K 





t 







SHORT-VWVE FWi fs 
34 ry 15 f.'.FTEfiS- 



aHQur-wsvf FHA-in 

a* TOM MF.TFP5 



SHWf-WA'JF flANO 

I &3 no m ki :;tt iff. 



hjU~A\{ U' «*A'~** & f 



/ ^ i tu 

1 r 

, p 



ulm* 

opt jar m(; r w a xics 



Aboie, T-i^“ ion. : fi«3 

ificd All-Wave Tm-,Lj 



4*i iiiy 
•■$. EiaT 



SWMftARD BRC*DTA5T 
HAND IM KILDLYCLF.F, 



All-Wave Receiver Has Magic Dial 

No mental calculations arc necessary to 
tune this ll-tulm all-wave set which em- 
ploys a dial that groups wave length ranges 
on four separate scales, interchangeable 
instantly as desired. One master Station- 
selector knob controls the tuning of all 
four dial scales and the stations within the 
range of each. It can he operated at both 
normal and extremely low speeds- for. sharp 
tuning. Employing the new 56, 57 and SB- 
type tubes, this receiver includes auto- 
matic and manual volume control; two- 



tom at ic volume control, 
A 5 7-type tube is em- 
ployed for the first detec- 
tor, and 58-typc tubes are 
used for the r.f. amplifier, 
second detector and in- 
t c cm ediate-f requ en cy am- 
plifier, The two pentode 
tubes in the output and 
an RD-type rectifier tube 
complete the layout. Ex- 
tra-large power trans- 
formers are employed, 
and all parts are com- 
pletely shielded to mini- 
mise outside interference. 
Ah there are more than 
300 foreign short-wave 
stations now broadcast- 
; . programs regularly, the popularity of 
the all-wave receiver is increasing. With 
a feet ■- 1 . 1 - f this description, stations 1»- 
■ aLijLl in Tndo-China, Germany, France, 
Fiip. 1 t , Spain. England, Australia. Italy. 
llr-dLi i Africa are heard frequently 
by listeners in America. 



Time Switch Turns Set On or Oft 

Or Ey i .vo screws are required for mount- 
ing i he con pact radio time switch shown 
below the control knobs of this midget 
rcce ■, t fr may be quickly connected Eu 
■ erA'- wil li ihe Elatncnt or ll(J-vult line, 
depending upon the type of Fct. it may be 
-.1 to turn the receiver on or off at inter- 
vals of 1 minute to 5fl hours, A similar 
s-xsich - designed for mounting on the 
instrument 
board of any 
automobile to 
turn o n the 
parking lights 
at any prede- 
termined time 
tl u r i n g the 
o w n e r's a h- 
sen ce„ This 
compact Lime 
switch has 
many other 
Plications. 



apfd 



speed tunings local and distance switch 

and pentode output tubes in push-pull, / C Blueprint 5 covering radio 
One 56- type tube is used as flic short-wav^ 
oscillator, one as a broadcast oscillator 
one for the third detector and one for au 



construction 

arliclcH iu past issues can he obtained for 
2S cents each; 

ifhout 
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ri^i-L. -aS rlie Original Plane.. PuinLshed hy Grand, yd lie Bras.. Made 
Fosaiblt It* T?u« RtprOdiKtLaa in n FlyiTijj Scale Made) 



I I A.V tNG a record speed i ? i J'Jd 
J * nub per Inmr and a maxi- 
itiieii speed of 3i> :| , this exception- 
al pEa.11 e WaS tile mie usrd by Maj. 

James 1 1. Dunlin 1e lo win the T^J 
Th u m psi n i T n ? ph y ra c c. In I ■ i : i Ed - 
ill ft the Flying: stale mode:! ol this 
record- 5 peed [da tie, a few out- 
standing change- from conven- 
tional design are immediately tkj- 
L it cable, for. In attain high r-pet'd. 
considerable power is necessary 
and the front area of the largt- 
NlOlOr of this racer requires a 
envy I with a diameter of Cl in. 

The mode! reproduced will appear 
a little radical to most 1) Milder &, 
hut nevertheless is a true scale copy of 
the hip plane. Every pari of Lhe model lias 
hern kept to a true proportion, including 
the position of tile wing and the height pf 
the landing gear, which Usually ill U SI he 
changed to accommodate a larger propel 



Jer. The reduced scale for the propeller 
measures exactly 6-j^j! in. Fig, 1 shows the 
side, top and front view of the fuselage, 
beside fi p number of detail;;. The material 
used is balsa wood with a few additions of 
bamboo where a continuation of a round 
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cd part is desired. Fur the body, pieces 
%2 in, square arc used. This stee includes 
the longerons, the uprights and croN-spicces 
that complete the square main-body unit. 
I lie cowling, or small circular sections- 
that are added around the entire body, are 
JiiE-in. sheet balsa, To help maintain the 



circular form aL the Front of the model 
and the oval shape at the rear, nuiuer^ 
oils longitudinal fail ing -Strips are add- 
ed around the outside of the main 
framework, These are illustrated in po- 
sition on the outside diameter of a, cross 
section of the fuselage. 

The Cowl, nr none part, ia hu It of small 
semicircular sections cemented to two cir- 
cular forms at the extreme Front and end 
of the cowl. They should he placed close- 
ly enough lu each Other so that the cover- 
ing tissue will not leave loo much of a Hat 
portion from one to the other. The side 
view illustrates how two .small paper cones 
ate added at the center front of the nose 
to receive the propeller and the dummy 
motor. The paper cone is reinforced on 
the outside and inside with a brass washer, 
to prevent wear of the propeller, The va- 
rious steps in assembling the fuselage are 
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indicated in Figs. 4 to S, inclusive. Del ails 
of frames Not. L 2 , 7 ami 9 are given in 
Fi^. 1 , while frames Mos. 3, 4, 5. 6 and 8 are 
shown in Fig, 7, The wings are built with 
14a-iii. ribs, spaced 1 in. apart. Fig. 2 shows 
t he m eth o d of const ru ct io n . Tli e ? pa r s are 
*4i by balsa, while the wing lips are 

of thin bamboo, 14a by Mu in. ill size. bent 
to the correct shape. Each wing 1 section is 
attached to the solid piece nf balsa that is 
cut and shaped to fit the curve of the 
body. A template for the ribs will be 
found in Fig. 3. 

The landing gear is built in two sepa- 
rate pieces of balsa with a boot or "pants" 
to cover each wheel, the thickness of the 
wheel pants depending oti the size of 
wheel obtainable. It is best to make a 
solid center section, which is cut out to 
receive tiie wheel and is covered on each 
side with a thin layer of balsa. The entire 
boot should be thinned down anrl sanded 
to shape. The landing gear must he rig- 
idly braced to the body and to the wing, 
and the wing, in turn, must be braced on 
the top side so that it will lie rigid. A 
heavy black tFiread is. suitable for this pur- 
pone anti it may be "doped,” when in po- 
sition, to draw it up tight. The stabilizer 
ribs are Via in. thick with a spar measur- 
ing Flu by yi in. The elevators may be 
made movable by attaching them at two 
points with a piece of soft wire cemented 



lower si ile of the cowl, which may be re- 
covered later and pushed through the 
propeller center hole, bent to a liouk shape 
and pulled back into the side of the pro- 
peller so that it will not turn without re- 



in tn the Stabilizer and into the elevator On 
each side. 'I'be ailerons on the wings may 
he made movable in the same way. The 
outside edge of the stabilizer and eleva- 
tors is made of thiti bamboo, 1-:« by Vbi in., 
bent over a candle flame, and the rudder 
edge is the same size. Tf the rudder is 
made movable, it will he necessary io 
make a concave rudder post and a round 
Upright at the front, pivoted at the top 
and the lower end. The propeller shaft is 
pul through the small cone from the 



vol ving the propeller. Fight ta ten strands 
of 14a by J^-in. rtal rubber are required to 
drive the propeller. This is pul ted in place 
by first dropping a piece of thread with a 
weight through the fuselage and pulling 
the rubber after it. At the rear, the rub- 
ber is attached To a piece nf baba, ant! one 
section of the body is lefl uncovered to 
reach (bis piece, which rests against the 
uprights on each side of the fuselage, 
Two colors of tissue, red and white, 
with black striping passing over the joints, 
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art used for covering til e model, The pho- 
tograph of l he finished plane i II ust rales 
the cotor& in two shades, rind should lit 
tepid accordingly. The darker shade L& 
red, IL may be necessary to add a small 
weight to the nose to give a correct bal- 
ance for flying the model, depending Upotl 
the weight of the material used, Complete 
kits with full-size drawings are on the 
market, and include ah necessary materi- 
als to construct the model as outlined in 
1 his article. 



Vinegar and Soda Extinguish Fire 

An effective lire extinguisher can he 
made from an ordinary beverage bottle 
art! cap. Drill a small hole in the center 
pf the cap and fill the bottle to the shoul- 
der 'with a solution oi vinegar, 1 pan, and 
water, 2 parts. Then roll some soda in a 
piece of soft tissue paper anti suspend it 
in the neck of the bottle by a thread 

pulled np through 
the It o 1 c in the 
cap a n cE sealed 
with a drop of 
paraffin. To use 
tEic extinguisher, 
shake tile bottle. 
When the paper 
becomes wet it 
opens and releases 
tile soda into the 
vinegar solution, 
Th is generates a 
ga s w ll !ch fortes 
the wax seal off of 
the cap and allows 
fluid to escape 




tEirougEi the small hole in the form of a 
line spray. If the extinguisher is placed 
on a shelf near the ceiling with a deflector 
above, it will work automatically when 
the beat becomes intense enough to nielt 
the paraffin. 



Bandage Held with Safety Fin and Tape 

Where bandages arc fastened wit El ad- 
hesive iapc and must be changed frequent- 




ly, the necessity of 
pulling the tape 
from the flesh 
each time can be 
eliminated by Us- 
ing the arrange- 
ment shown, Short 
pieces of Tape arc 
fastened to the 
safety pins. 



Keeping Razor Blades in Oil 
Preserves the- Edge 

The cutting edge of a safety -razor blade 
can be protected against microscopic rust 
by keeping it in oil when not in use. To 
do this, loosen and rinse the blade and 
then place the razor, blade end down, in 
a glass jar containing thin rust- preventing 
oil, A wire support should he provided to 
keep the razor above the bottom. With 
this method it ts not necessary to dry the 
razor after using if as any water remain- 
ing on the Matte wilE sink to the bottom 
ut the jar. When the razor is to be used 
again, remove it from the jar and rinse 
off (he oil with hot ivatcr. — Chas, A. 
Younger, Somerville, N. j. 
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Methods o£ Removing Common Odors 
from the Home 

When unpleasant odors nrc noticed in 
your ice box, place a lump of charcoal m 
a saucer in the box, or, in the absence of 
charcoal, substitute a slice of onion. Fee- 
ing orlors can be removed Ejy burn hip 
orange or apple peelings while and after 
cooking. Odors from fresh paint can Im 
kilted, bv placing two medium-sized on- 
ions, cut into small pieces, in the room 
ill at bas been painted, A camp bur 
ball, wrap perl in cheesecloth and 
placed In the corner of the box or 
drawer where silverware is stored, 
will keep it from tarnishing. 

Clotlies closets can be kepi fresh 
by painting the waits white, 



Homemade Clothes Drier Uses 
Centrifugal Force 

Here is a machine that if tics 
clothes by centrifugal force which 
has been used several years. The 
machine COTL'-ists of a wire basket 



1 1 ammcTCfl- Mu at 
tin'en Produced on 
C I □ i t - ti i a i ti ed 
W limit, wi-li birill- 
Petn itummer 



arranged so that it can be whirled 
rapidly inside pf p tulj mounted pn a 
frame as shown. A length of pipe is rigid- 
ly attached to the bottom of the basket 
and is suspended from the driving medi- 
um sun, which consists of a hand grinder. 




WliirUs'iK gin lira a Few Ki-r.rsa La This MatJVKC 
Mjlie-j ThtM Dry Cnouijh to Be Ironed 



Hammered- Metal Finish on Wood 

Hammered silver and gold effects arc 
easily Lin Stated on wop den liases, howls, 
s'! Cr Use a close-grained wood, such as 
birch or maple, and finish it as smooth as 
possible. Then apply a coat of aluminum, 
gold or bronze, the exact color depending 
on the effect you desire. When this is 
thoroughly dry, indent the surface with a 
ball-peon hammer, If such a hammer is 
ItOt available, the same result Can be ob- 
tained with a round -head rivet, field in a 
pair ot pliers. Different size rivets rail he 
used for various textures. 



Wood Bushing Stops Wear of Loose 
Belt on Shaft 

Wear on a he It, that hangs loosely on a 
countershaft when not in use, can be elim- 
inated by binding together the halves of a 
wood bushing, of a larger diameter than 
ihe shaft, and allowing the belt to run on 
it. In this way, the he It turns with the 
bushing, instead of sliding on the shaft. 



([Drawers will slide more easily if furni- 
ture wax is applied Lo ihe slides. 




horiM* a> exhibited in tin: Chicago Light - 
flijf I list it Lite, rhp construction of the de- 
vices needed 10 produce these effects is 
well within the range (if any home crafts- 
man., although il Is advis-abEe Lu call upon 
the services of an electrician to do the 
wiring, Figs, I. 2 and d show a realistic 
electric fireplace, consisting of a l)OX with 
a slotted lop and i tallies inside to dis- 
tribute an air current supplied by an olcc- 
trie fan to agitate rows of crepe-paper 
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ribbons upon which colored limits, 
are ill row U, the latter* In- in" hidden 
from view, A number ni charred 
laps ami Sollit ashes are built lip 
around ihe bos to make the tire ap- 
pear more: realistic. Figs, 4 ami 5 
show ad attractive window bu>: to 
hold teal or imitation foliage, the 
taller being illuminated vv Ls.li green 
light, while the window and wall be- 
hind are red. Paintings can be displayed ill 
an interesting way without showing the 
source ol light by hiding the hitler in a 
vase with artificial flowers, as in Pigs, 6 
and T. Tin strips in the cover of the vase 
coniine Ltie light fays to the picture only. 
Indirect lighting in the kitchen cupboard, 
as in Fie. k. is another feature of practical 
■value, ordinary show-case lamps being 
used. 
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CajhI treble K : i>; Fpdi Made by Cutting Our II kL 
FGriion. nf Old Overahc<a 



Knee Pads Made from Overshoes 

For pain ting floors, or other jobs that 
require a kneeling' position, a pair of com- 
fortable knee pads can be made by cutting 
OUt the heels of a pair ol overshoes as 
shown in the detail, One buckle is left on 
the shoe for fastening the pad around [lie 
leg, — Fred W. Schneider, Towuco, N. J, 



Movie Camera Used as Printer 
for FUm Positives 

Movie positive films can be printed by 
running the negative and the fresh posi- 
tive film stock through the camera togeth- 
er, The emulsion side of the negative is 
placed against the emulsion side of the 
positive film, and the camera operated 
without the lens, hut pointed toward a 
100- watt lamp. The correct distance be- 
tween the lamp and the camera is deter- 
mined by making test exposures, varying 
according to the density of the negative 
and the sensitivity of the film used. Inex- 
pensive positive film, which is used for 
titles, can lie used to make negatives for 
experimental work which does not require 
high-grade film, Tt is considerably slower 
than ordinary roll film and can he handled 
in a red light. A short piece of the film is 
cut off and run through the camera in the 
regular manner,, and developed in 4-ft, 
lengths in the same way as ordinary' rnll 
film, The resulting negative is then i>r inc- 



ed as described, and developed, pro [hieing 
the positive used for projection, In print- 
ing,. the two films should hr wound loosely 
on a camera reel, with the ends free, and 
then loaded in the camera with the nega- 
tive toward the lens, leaving an extra 
frame of film between the take-up sprock- 
et and film gate on the negative only. The 
free ends should be threaded onto a take- 
up reel in the ordinary manner. 



Screen Prevents Clogged Vents 
iti Oil Stove 

The screen grid from an old radio tube 
w ill be found handy fur Straining kerosene 
in an oil stove. The screen, which is just 
the proper mesh for this purpose, 13 formed 
to a cone-shape, and inserted info the 
mouth of the feed pipe under the oil basin. 
The point nf the cone should be p inched 
together firmly so there will he no open- 
ing for the sediment to pass, The cone is 
easily rem overt for cleaning, which should 
be done at regular intervals, 



Shield Deflects Heat from Kettle 
and Electric-Iron Handles 

To prevent the hands from being burned 
by steam from a teakettle, a piece of sheet 
iron can be attached to the handle in the 
position shown. Notches arc cut ill two 
sides of the metal and the pieces turned 
down and bent around the kettle handle to 
hold the deflector in position. The same 




Mewl Deflectors FWKIMhI to Uteri vil Handle!- Protect 
il»p Hirulj flgjmsn Met! end Si«m 



idea may be applied to an electric iron to 
deflect the heat. In this ease, the metal 
piece? are turned down and riveted to the 
handle. 
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Novel Book Ends Carved from Wood Blocks 




T_I r.K li are lour type-. 

of book ends thnT 
yrm rati Carve from blocks 
of wcichI with a jackknife. 
Get some 2-in, stock t Ei :Lt 
will give an artistic grain 
ti ffec t to the finished 
product. For instance, for 
til e zebra and tiger shown 
at the top of this page,, 
yell ow pine will give the 
best resemblance to the 
nai u n I striping,, owing to 
the fact that the striated 
layers of the wood con- 
taining pitch will not ab- 
sorb as much stain as the 
softer wood between 
them . After carefully 
marking off the side view, 
patterns of which arc 
suggested, cut away the 
surplus wood and then 
proceed to bring out the 
details, always keeping in 
mincl that you s h 0 U 1 f I 



maintain proper 
balance. When the 
figure is completed, 
you ran cut a recess 
i P the base to t a k e a 
piece of lead or solder, 
w hi ch may he lie kl ill 
place with b rad s n r sc r n w -, 
and made invisible by 
gluing a thin pit'ce of ve- 
neer and felt, the same 
size as the ha sm, over the 
opening; Staining is next. 
For a realistic zebra. el- 
f c: et. Cr y a w .i f h s t a i u 
made by dissolving ordi- 
nary indelible lead in wa- 
ter, Tiro coats of clear 
varnish arc applied over 
the stained oliiecEs, rub- 
bing each cont down care- 
fully with powdered pttrn- 
icfcsttirti: a m| nil, A final 
coat of furniture wax will 
hr Eng out the luster. You 
may use a pair o f animals, 
although two different 
ones give a varied effect, 
In case considerable 
weight rests upon a thin 
pair of legs, as is the case 
with the robin, it is ad- 
visable to make the body 
and base of two separate 
pieces, joining them with 
pegs, glued tn place. 
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Eccurti] Lu EIol.5i': Wj.II, These Wire Ifqldtr* Kt*p Cel- 
Lac Douts in UjwlfUt P&i-id&Tl 



Wire Holders Keep Cellar Doors Open 

Neal liolders 1 hat will keep outside cel- 
lar doors open arc: easily made as follows : 
Byes, arc formed on the ends of two 
lengths of heavy galvanized wire, which 
are then bent into loops and fastened in 
the wall by means of screweyes. When (he 
doors are raided, die holders are lifted and 
dropped over the corners* holding 1 the 
doors securely. 



A Good Polish for Steel 

A polish for renewing the luster of steel 
can be made by dissolving oxalic acid. 2 
02.* ill 1 qt. of boiling water. After the acid 
has dissolved, add finch" powdered puin- 
icestone, 2 oz,* and strong ammonia* 3 oat. 
The polish should he well shaken before 
using. Apply by briskly rubbing the met- 
al with a piece of so it felt moistened with 
the poEish. 

Thiii Wedge Tightens Dowels 

Dowels can be 
kept tight in their 
holes by first split- 
ting one end and 
then driving a thin 
hardwood wedge 
between the two 
parts as shown. 
When wedged lii 
this way* it is not 
necessary to use glue to hold the dowels 
in place. 



Straightening Bent Valves in a Vise 

Bent motor valves can often be straight- 
ened in a vise. To do this* the valve is first 
wrapped with paper to prevent the vise 
jaws from marring the stem, after which 
it is damped in the vise and straightened 
with a ham nier. If the hend is near the 
licad of the valve* it will be necessary (o 
drive the head toward the Vise by striking 
it on the high side* while, if the bend is 
some distance from the head, a soft cop- 
per or brass punch may be driven against 
the stem at the proper place. Tests for 
accuracy should be made by clamping the 
end of the stem in a breast drill and spin- 
ning the valve. The high spots may he 
marked with chalk* which will provide a 
guide tor further straightening. If there 
is a center in the head, the carbon should 
be cleaned out and the valve placer! against 
tile end of a center punch clamped in a 
vise. This will provide additional steadi- 
ness for checking the triteness, 



Paper Fasteners Help to Open 
Spectacle Case 

Two paper fasteners, of the type shown* 
clamped over the edge of the lid will facil- 
itate the opening of a spectacle case when 
wearing gloves, If the Case IS of metal, 
small holes or 
indentations 
should I) e 
made in the 
3 i d for t!i c 
points of the 
fasteners. 

They should 
he set far 
enough back 
on the lid So 
they will not project beyond the bottom 
edge of the case and wear a hole in the 
pocket you carry it in. 



Ammeter Case Makes Good 
Peep Window 

The cover of an old auto ammeter 
makes a good peephole for a Slorill door. 
All that is necessary to install at is to 
drill or cur a hole in the door and screw 
the case over it. The glass in these de- 
vices is held firmly in place with a retain- 
ing ring. 
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Hour h.'t i r c heen attained 
with l3ic scooter shown 
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arc the saniv. each being 
capped with -in. round 
metal stock screwed to 
the wood. A p till oil the 
1 1 uni lie J 3 b ,h r li c tu a t a 1 
point into the ice, push- 
ing the sled for- 
ward, Steering is 
done with vnur 
feet ^ i n the trout 

runners. One or two large teachers should be 
fitted at the pivot holt to permit easv turn dig. 

, ■_■ , j-y - Skate sailing is not new* 

" A bu i it a Ttord s thrills to 
L - hundreds of newcomers 

each yemv The simple la - 
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• ’ 1 ’ ^ ensih iitadr, The sriil «l • 

self is made iron: heavy 
unbleached muslin. Have 
Jkijjrfi' tIio straight edge of the 

. -jP^w ' i To 1 1 1 along tin- leach and 

SKr -’< l t,v the spar hems several 

/OT times to minim Eze st ret ch- 

mg oi" t Fa c cloth, A -strap 
Wf is used to pntl the verti- 

cal arm forward to spread the main spurs 



hLiAiL — - - 

HANDLE '~ Z --^y + 

/■tiros riwTthiu Sftvuraa 

rBKKK— . _ 



-.ftsRft'jUV 



• fsi 1 



'--if 



■lEfLQNS'' 
— mCHG 



SBtS-S'il'lJ’ 
lOMSED IS -OM 



■JfilT VV-lf. 

W.MftMJl 



J5CJIHCT 



simp-, 



bj-eucKLL 



HMNE 3 S 

5 SAP 



Ptr^lL W 5TMTCHER 











=*= 


-rf 1 








K*| 











126 



_ O r U I, A R M E C II A N 1 C S 




Old Saw Blades Make Sure -Grip 
jaws on, Sawbuck 

Two pieces of an old crosscut saw blade, 
bolted to one side of the jaws of your 
saw buck, will bold the work and keep it 
from turn iuj?- Wooden pieces are bolted 
to the sawbuek a s shown to clamp the 
saw blades in position. 



Smalt Tweezers Made from Cotter Keys 

For remov- 
ing a sliver 
that is imbed- 
ded i n y o u r 
liaml. a pair of 
smalt twrc!- 
rrs can be 
(] uickly itn- 
p r o v i s e d b y 
bending a COt- 
1 e r key as 
shown in the photo. If a tile is bandy, tbe 
ends of the key can be squared to make 
the tweezers more efficient. 



Gilding Carved Work with Bronze 

and Gold Leaf 



is the dental kind, 1 lb,, mixed with Span- 
ish whiting, 2 oz, Small quantities of the 
mixture should be thinned with water Sie- 
io re use to the consistency of thick var- 
nish and applied with a soft brush. Pa- 
tience will he required to do this, and 
therefore it is best to practice on scrap 
pieces. When a bale it of plaster has been 
used, or lias thoroughly Set, tile container 
should he cleaned before another hatch is 
m Exert, as particles of dried piaster will 
cause a rough job. After the first coat Elas 
hardened,, apply another coat, repeating 
this process until the plaster is at least 
Viil io. thick, Fine lines may tie touched 
Up witli a sharp knife dipped iii water. 
Then allow the coating to dry in a warm 
room for eight or ten days, Small cracks 
should be filled by apply ing tile plaster as 
before. When dry, touch tip the entire 
surface witli No. 0000 split polishing pa- 
per, Japan gold size is next brushed over 
the surface. A second coat may be re- 
quired to stop absorption. When the last 
coat becomes tacky, sprinkle on fine 
bronze powder from a cheesecloth bag. 
After the surface has dried, invert (be 
work and shake of? the excess powder. 
For a glossy finish, apply a thin coat of 
the size, and, when tacky, iay the gold leaf 
anti gently pat it on the surface with a 
colt cm pad. When the finish has hard- 
ened, the handle of a toothbrush may be 
used to burnish it. The finished job 
should be protected from discoloration by 
applying a coal of bronzing liquid. If a 
dull finish is desired, mix a small quantity 
of starch in cold water ant! add boiling 
water io make a clear, but slightly viscid 
solution, which is painted on. 



Rubber Suction Cup Holds Watch 
on Windshield 

A rubber suction cup makes a good 
holder for attaching a watch in a conven- 
ient place on the windshield of a truck. 
Get a cup that 




Hand carvings may be given a bronze 
nr gold-leaf iinisll by first sizing them with 
hot glue, thick enough to penetrate and 
leave a glossy finish, and then coating 
them with plaster. Soft wood will require 
a heavier naze than hardwood. After ap- 
plying the siz.e, it should he allowed t 1 " -^ 
harden for four or five days, The pla^ 
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PART HI — Waits, Gunport Covers 
and Initial Ornamentation 



sections oi the waits, which art 
^ made of maple, are shown in Fig. 41 
and their position in Fig, 37 , Tht thick- 
ness of the beakhead wales is the same 
throughout iheir length, hut the drpth 
tapers to about '4 in. at the forward end. 
Before rounding main wale No, 2, it is 
slot (et! down the middle, either with a 
small circular metal-cutting saw or by 
hand, using the sharpened tasig end of a 
small life. Temporarily, main wales Nos. 1 
(O 5, inclusive, are allowed to extend about 
1 in, beyond the vertical line of the beak- 
head bulkhead. Use waterproof casein 
glue and lill pins, with heads clipped and 
riveted over with a light ball-pcen ham- 
mer, to attach the Wales to the hull, 

Before attaching the beak head wales, 
the stem extension and figurehead sup- 
port, E' ig. -30, are installed. When you have 
completed this small assembly, cut off the 
sharp beakheaci point about in. hack 
:uid mortise the her.kliead deck. Via in, 
deep, Hii ihe . cipeBjir e to receive the new 
'iltir g. You cr,n how apply the ^hrre beak- 
head wales, In a vertical line witVi 
beak heat! bulkhead, above, join the 
upper ones by half- lap joints with 
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wales Nos, 4 atid 5. Just before 
pinning and gluing the iop beak- 
head wile to the inboard upright 
of tine new fitting, insert .1 thin 
triangular wood filler between the 
two. This can be made from a 
match box, Exact d intensions 
cannot be given far the curves of 
the Leak head wales, but reference 
to Fig, 3/" will enable you to lo- 
cate these wales properly. 

The beakhead bulkhead is made 
of maple, (Sec Fig, 40, ) Its base 
is the exact width of the beak- 
bead deck. The sides are flush 
wiib the sides of the forecastle, 
while the top edge comes flush 
with the forecastle deck. Next, 
locate centers for two ^iij-in, holes 
to receive the heavy bracing ca- 
bles ill at will extend downward 
from the boles to the bcakhead 
rlcck. Four H‘i'>- holes for gun- 
ports arc also drilled. The door 
measures by tm and is locat- 
ed on the center line of the bulk- 
head, l /z in. above the deck. Fit it 
with a maple sill, in. thick, and 
frame the top and sides with oth- 
er pieces of Lhe same thickness. 
Attach the door trim with casein 
glue. A pair of catheads are made 
from ^z-in, square maple, the edge 
and back of the bulkhead being 
mortised tn rerriyjp. riieTh. "Before 
iiltiiClimgi drill and file a vertical 
sheave dm through each cathead, 
Vjm in. wide and % in. long, about 
kfe in. in from the outboard end. 



F V L A 11 M J, C HANICS 



STEM EKTEMaON It. f'l«iJ®EHEAR 
,- J &UPHJRT 

®JN? 0 RT- 
CCUfERS WILh 



ORNAMENT* L 
■SuNPORT 
BRACKETS 



p,.. WATER Llh'L F 

beakiieas w/.tEs - X T- fme channel 



INITIAL CRNAMSN-ATIC1H 
0 GENERAL ASSEMBLE 



CLAMPING OJHCOCT BRACKETS 
ON MAIN -DECK 3JLWARA5 





GAUEfiV 



MCRT'.'S-NG 
STEfMBOAflD 
WITH CAAVItiG 
CHISEL 



MlZZEN LHAN'lE- 



■j-TERfJ- 

UOARC 



MAIN CHANNEL 



jFH. ACTUAL SIZE 



After the glue on the catheads Imp- 
dried, drill sill all holes through them 
and into the bulkhead to take dowels 
made from round toothpicks, gluing 
1 Eu -e in plate, (.'til off the inboard ends 
of the catheads flush with the back side 
of the bulkhead. Figures h> are con- 
ventional representations of human 
fig’ll res. However, the effect would be 
better it these went actually shaped to 
human liken esse?. To prevent split ting, 
make the cathead li rackets C of threc- 
jjh maple. You can. glue this up v our- 
self in the Small-sire pieces required. 
Brackets F are made first ns a section 
of molding, and then each is cut 1-S hi- 
wide. Trim the Lop of the tWQ outer 
brackets on both sides to accommodate 
1 h r curved molding above. Xmv, glut; 
the ri »m 1 1 leted I m Ik I lend a? - <: mid y t o 
the forward side of the forecastle, t Hue 
arid pin main wales Nos, 1 and 2 tit- the 
Sides of the bulkhead and bevel their 
forward ends ihisti with file exposed 
forward side of the bulkhead, i lie bemfc- 
hi/iLil bulwarks, detailed in Fig. -W, uro 
of two pieces, the Cup rail being pinned 
and glued mi the top edge of the lower 
piece, and rounded after the ghie hits 
dried. Bevel the bottom edge of each bul- 
wark so that it is flush with the dare of 
the beak head below. The bulwark abuts 
the bulkhead, the top rad being beveled to 
join the edge of the latter. Make another 
strip of molding Cor the upper glmpurt 
brackets. When formed, cut each htrackct 
off the strip, Mti in. thick, and glue one 
h racket at cacii side of each upper gu - ’- 
pon only. The forward brackets tit 
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foel "^Jniaui wales ISnu. i and J, Out 
these "Ics must |>e cut out to take Che 
brackets of the last Cwo gUftporld aft. 

Carving on the three quarter-gallery 
domes is shown in Fig, 3S. Cut four win* 
dows tli rough the forward seetcon o i the 
gallery and route the others H in. deep. 
The lengthwise gallery moldings are made* 
from strips of maple, as shown Eli Lhe do 
tail of Fig. 3&. Brackets, in, wide, are 
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glued in. I lie spaces be- 
tween the windows, ci n t; 
at each corner, ami one 
0 ci t tie forward s ide a f 
each gallery. The lower 
brackets .ire shorter than 
iho-se ahoi r e. Just below 
the rails, small recta uvu- 
lar blocks are Attached in 
line with the brackets 
above and below, and ex- 
tending at regular inter- 
vals forward along each 
open gallery section. 
These are by 'Hs by 
Vm in, in size atnl beveled 
on all four edges. One of 
each is also glued to the 
forward end of each open 
gallery. From toothpicks* 
make decorative uprights 
and attach one at each 
end of the topmost mold- 
ing, which should he 
notched to receive them. 

The stern hoard is cut 
irLim maple stuck* by 
5% by % itt. In siite. Fol- 
low Fig. 3 ( > tor detail?. The sternboard 
curves can he cut cither by hand or on a 
power jigsaw Make a full -sue tracing on 
draw mg paper, and transfer the surface 
decorations to the sternboard, following 
the same method you first used to lay 
1 1 ut the hull lifts. Ten windows are cut 
through the board, as shown, while the 
shaded sections are routed out Ifa in. be- 
low the surface. Round the bottom edge 
of tFie board to a curve that will match 
niedy with die curve of the stern, which 
it joins. At the hot tom, on the reverse 
side of the board and centered, cut out a 
.-in, Mjuare ; j in, deep, to provide clcar- 
rnicr for the rudtlerpost. Do not attach 
the sternboard permanently; tack it in 
position wilh two or three tight nails* 
pending Further decoration that will be 
described later. 

The fore channel is made ol .3^4 by Yi 
by r %-in. maple, it conforms to the curve 
of tin- bow and should he sawed to insure 
a constant width oi Hi in. its entire length, 
Before cutting the wood, make a card- 
board Lein plate of tile curve ant! tit it to 
the r -,:.i i cur', e of the bow, transferring 
kcnrvC later to tile wood. Between S>ev- 
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els, this channel will be 3'.: in long. At- 
tach with the channel i sting on rup or 
main wale No, 3, (lie forward, oulbyard 
corner of tEic piece about in. forward 
of the fi rst gunport in the nii idle row, Tin- 
main channel is 3 in. long hotwr rn b< vch 
and tile same in width and hiekm- • - as 
the first channel. It also rests on lop of 
main wale No. 5, its corresponding for- 
ward corner exactly in line with the for- 
ward 5 lc|c of the seventh gunpurt aft irt 
the middle row. Tiie miziien channel is 
l%t in. long between bevels, % in. wide 
and Isa in. thick. Flatten main wale No, 1 
sufficiently from tile (juartcr-gnllcry dome 
forward, to give this channel a good seat. 
Then glue and pin the mizzcn eEia tine! in 
place, directly over the vertical side of the 
wale. The fore and mizaen channels are 
likewise glued and pinned to the hull with 
headless lill pius h driven through their 
beveled ends, You may make either work- 
ing or dummy gun ports, as in Fig r 33. 
Fig, 35 shows a jig to tiolit the gtmport 
covers while you drill small holes through 
brass and wood for pins, using a vise. Use 
the clothespin jig as in Fig. 3fi to hold the 
cover and hinge assembly securely, while 
applying a drop of solder to each end of 
the hinge pivot. To attach the working 
gun port covers, insert a thin blade bo^ 
tween the wale and hull centrally above 
the gutipori. Then slip the w-ide section of 
the hinge under the wale and remove the 
blade, Try tile cover In the gun port to 
make sure that it fits flush on all (our 
sides. Now,, with the cover cioned. Use 
the pin vise to drill through the wale atld 
brass to the hull, after which a pin is 
driven through both, (he 
pinhead clipped off and 
the Clld riveted over with 
light tups of a hull -peer 
hammer. 
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Cornstalk Fence an Effective 
Snowdrift Barrier 




C»ir<«italki Wot™, into "Wltp forth Gfled Bjr-- 

ritr to Slflji Shiwr lirLTilng 



Cornstalks woven in between the wires 
of a fence as shown, Form a harrier to 
prevent sindw front drifting, This, method 
will lie useful in preventing snow from 
drifting in roads and around buitdiings. 



Lean Fuel Mixture C-aUSes Burned Valves 

Operating an auto engine with a mix- 
ture which is slightly too lean for best, re- 
sults, sometimes causes the exhaust valves 
to burn, especially if the engine is being 
operated under heavy loads, This destroys 
either the valve or its seat, and sometimes 
both, A lean mixture contains air pock- 
et', which supply too much oxygen caus- 
ing the valve to burn. The remedy for this 



condition is to enrich the mixture slightly, 
which, contrary to popular belief, will Dot 
increase the luel consumption of the en- 
gine. A no Liter cause of burned valves is 
insufficient clearance between the Lappets, 
w r hich keeps the valves from seating tight- 
ly and allows the burning gases Lo escape 
around them. 



Starch Solution Cleans Woodwork 

Woodwork in ynnr kitchen that has be- 
come stained from smoke and grease, can 
be cleaned by painting it with a solution 
of starch in water. After the solution has 
dried, it is rubbed off with a soft brush or 
cleats cloth, which removes the stains. 
Treating the woodwork its this way does 
not harm the paint, and any finished sur- 
face treated with starch will remain in 
good condition for several years. 



Protecting Camera -Shutter Tubing 

To keep t he 
small tube used to 
operate the shut- 
ter on a camera 
from breaking 
where it connects 
to t.he shutter 
mechanism, cut 
the neck from a 
dropper bulb and 
slip it over the 
tube as indicated. Thereby the tube will 
be prevented from making a sharp bend 
at this point. 





Blueprints on 

“SOVEREIGN OF THE SEAS” 



Four blueprints on this unusual 
ship model are now ready at 25 cents 
each. Also, there are prints on 350 
interesting projects, including air- 
planes, toys, smoking sets, tables and 
other practical items. Free list sent 
on request. 

Address Blueprint Dept. 
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Pleasing Variations in Simple Silhouettes 



In contrast to the 
tiSUal form gf jigsaw 
silhouettes in which 
the background is cut 
away, there are often 
E it s t : l ncfii w h en yon 
can O h t a 1 3i a more 
pleasing effect by cut- 
ting out the figure 
and leaving the back- 
gre« nd i n t a c t, as 
shown in the upper 
left -It ami detail, An- 
other novelty to ornament your 
table or brie-a-brnc shelf is the 
cut-out clown shown at the right, 
mounted on a small hate by mra ns 
of two wood screws driven up 
through the la tier. Almost any 
scrap wood can he used for mak- 
ing such figures, although hard- 
wood, such as maple, is prefer- 
able, at this is not likely to leave 
U ragged edge when cutting, If you {Tire to 
mount photographs of yourself and your 



friends OIL tllill wood, 
also on a suitable base, 
you will have the ef- 
fect shown in the low- 
er detail. Groups of 
silhouettes mounted 
one behind the other, 
to obtain the effect of 
depth, as shown in the 
circular insert, can. be 
made from either wood or metal, 
lu most cases, simple silhouettes 
should not be painted, as it gives 
them a pictorial effect which de- 
tracts from their simple rugged 
outline, lies i des the examples 
sh ov, p Sic re, the variations of jig- 
saw silhouettes have practically 
no limit and many ideas can be 
obtained by clipping the pictures 
In [magazines and newspapers and making 
such changes us may seem suitable. 



Screw Aids in Pulling Nails 

Nails with the heads Sunken off can be 
removed by wiring a wood screw to them 
as- shown. This 
provides a head 
for the claws of 
the hammer to 
grip, a n d as 
pressure is ex- 
erted, t h e 
threads on the l I 
screw bile into NS 



th-e-sule of the nail so that it can be pulled 
out without difficulty, 



Mailing Containers for Film Packs 
from Cigaret Boxes 

Amateur photographers who scud out 
their film packs In be developed, will find 
tin or cardboard cigar et boxes good mail- 
ing containers for cbis purpose. The boxes 
are practically light-tight when closed, and 
will accommodate packs up to 4 lsy 5 in. 
in din] ensigns. 
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*((« ClMtllnt a Kit) It Is K+vokcd on 4 F^ult JuLcer 
Uni II Dry 



Attachment oil Fruit Juicer Cleans 
Hat by Centrifugal Force 

Owners nit electric fruit juicers will find 
this attachment convenient for cleaning 
hats. It consists *4 a pipe flange, two 
5-in, turn buckles, anil twn strips of sheet 
brass. The Range is fitted with a reducer, 
notched to fit over the pin in the juicer 
shaft. Two headless nails, to fit in holes 
drilled in the center of each turnbuckle, 
are then soldered in holes drilled on ap- 
posite sides of the flange. The turnbuefcles 
are soldered to angle brackets, which are 
iti turn soldered to the brass strips. It i* 
necessary that the attachment be assem- 
bled in balance, in order that there may 
he no excessive vibration. 



Storage-Battery Jars Used for Film 
Developing Tanks 

Roh her jars from old storage batteries 
make good developing tanks for films. The 
jars must first be thoroughly cleaned bv 
washing out the sediment and scraping 
the lead sulphate from the sides oi the 
cell. After tins has been done, the acid, 
which has penetrated the pores at the 



rubber, may be neutralized by filling the 
jars with a strong solution of baking soda 
and water. The solution should remain in 
the jars for some rime, after which they 
are thoroughly rinsed |o remove all traces 
oi the chemical. 



Drying Shoes with Warm Sand Prevents 
Shrinking and Cracking 

One of the best methods oi drying wet 
shoes and bouts is to pack them with 
warm, dry sind, This fills out the leather 
and prevents it from shrinking as the 
moisture- is absorbed. If sand is not avail- 
able, paper will Serve the purpose, wad- 
ding it into each shoe. When paper is not 
at hand, dry leaves are the next best mate- 
rial to use. Shoes should not be placed 
close to a fire as the heat will dry them our 
too quickly and cause the leather to- crack. 
—Bob Becker, Chicago. 



Hinged Legs on Armchair 
Increase Its Comfort 

By hinging the rear legs of your favorite 
armchair, it can be tilted to a comfort- 
a b to lo u ng i n g pos it io n . Th e legs arc sa wed 
off flush with the bottom and two short 
pieces mitered to them, after which the 
assembly is binged in position. The legs 
can be locked in the upright position by 
means of a hook or latch. Two screen* 
door springs pull the legs up when the 
chair is tilted forward. 




HJagsJ L«£a sjfi YOiit Amctidr En4bLf Adju&i-Hien-t in 
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L. 



Copyrighted material 




\\fITHOU ! carving skill, ami with 
T T only a few common tools, you. can 
make ibis artistic and novel sot for you if 
desk. The hcliuet and trunk of the diver 
call be whittled. Details of 
tills part and of the arms and 



legs arc show'll in Fa", 2. while (he body 
assembly is detailed in Fig. L Light whitc- 
m liber sheeting is used for the (liver’s suit. 
First, Ctil the suit pattern frpm paper, as 
in Fig. 4. and try the pattern 
against the diver before cut- 
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ling - the rubberised material. Make sure 
that it allows for the cotton padding that 
shapes the diver's form. Sew closely 
around the edges, turn the suit inside out 
and put it on the diver, Now, with glue 
and fine white thread, bind the suit to the 
diver at the wrists ami ankles, 13 and the 
wrists and ankles, over the thread, with 
thin leather cuffs, all out eKa in. wide. 'I’ll is 
done, wad cotton batting inside the siui 
with a small stick, bit by hit, until the 
diver assumes human form. Draw the slit 
at the back together over the padding and 
glnc and sew the opening shut, 

Cellophane is suitable for the windows 
of the helmet. Tile raised rings around 
the face plates are of gesso. When the 
rings arc dry, cut the heads from pins, 
bend the ends down at rigid angles anti 
make the wire guards for the plates, as in 
Fig, 3, using a fine drill or a red-hot nee- 
dle point to pierce the rings anti the wood 
of the helmet; (lien tip the bent ends of 
the guards with glue and insert in the 
holes. Make the diving shoos of plastic 
wood. Cut the diving harness from very 
thin leather, using strips. Tile har- 

ness should he glued to the suit at con- 
venient intervals. The diving weights arc 



made front }4-m. square wood strips. Cen- 
ter and glue one over the waistline belt at 
the rear and the other at the front. 

The bull block. Fig, II, ts in a tie oi white 
pmn. Curve the sides and cut the rabbets 
at the rear to receive the sides, Fig. 13. 

On top of the block, lay out the rectangle 
of (be forecastle well, saw the block in 
two ant! sink one-half the well into each 
half of the block. Around (he top of (he 
well, cut a shoulder, J4 in, deep by Fits iii. 
widc, to seat the well cover. Then gltie 
the block together. 

The deck of the ship, Fig, 12, is cut from 
a thin hoard, by 3J4 by 7Y\ in. Locate 
and drill the l /* -in. hole for the mast, ami 
score planking lines. The stem block is 
shaped as in Fig, 10, The ship's hatch, 

Fig, 9, is a rectangular wooden frame, 

Only half an anchor is required, as in Fig. 

(x Make the wdl cover of %-\tx stock, 

On this, center the forecastle hitts, made 
as in Fig. S. The fife rail. Fig. 5, is made 
fro tu ^a-in. square sticks. Drill the hori- 
zontal rails to receive seven belaying pins, 
cut 54 in. long from round toothpicks. In- 
sert and glue the pins in the holes to pro- 
ject equal lengths above and below the rail, 

The forecastle ladder is shown its Fig. 7. 

Copyrighted material 
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In assembling, nail and glue the deck to 
the underside oi the hull block, allowing 
the point of the deck to project .slightly 
ahead of the ho iv . Attach the side hoards 
similarly in tEae rabbets of the block and 
on top of the deck, Bevel the insides of. 
the forecastle rails at the forward point 
and nail and glue to the hull block. Glue 
the stein block on top of the hull block, 
snugly inside the point made by the fore- 
castle rails. Then, cut the stem roughly 10 
shape, glue to the hull block and deck and 
finish off to a blunt cutwater* as in Fig- 13. 
The penhnle is drilled through the fore^ 
castle rails into the hull block to within }£ 
in. of the forecastle well- Its hHc depends 
upon the pen used. Break away the sides, 
aft of the forecastle rails, at shown. Glue 
and nail the forecastle ladder, the hatch 
and fife rail in place and scratch planking 
lines cm the outside of the ship with a 
sharpened nail. 

Kail and glue the ship on the base, about 
1 in. from the rear side and angling a trille 
toward the right rear corner. With the 
hole already drilled through the deck as a 
guide, sink tile mast hole H i>], into the 
base and glue the targe cud of the mast in 
this hole. Locate the diver on the base 
near the right-hand front corner atid fas- 
ten with dowel&. Over all the open areas of 
the base, drive tanks, letting the heads pro- 
ject above the surface to anchor the plas- 
ter “sand.” This consists of glue, plaster 
of parts and fine w hite sand mixed to form 
a stiff’ paste that should appear like wet 
sand. Spread the paste evenly over the 
base around the s3lip r s hull, Up under the 
diver’s shoes and partly over the anchor. 
Drift some over the deck at the open end. 
and he .sure to cover all tire tack heads. 
Use an old spoon to riffle the sand in nat- 
ural ridges at various points, T-nstly, sprin- 
kle more loose sand all over the paste and 
tamp down lightly. Work fast with the 
paste, as it dries rapidly. 



Support Made from Oh Can Holds 
Paint Bucket on Roof 

Cut in two hi the center at the angle in- 
dicated, a square 5-gal. can makes a good 
holder for a paint bucket and tools while 
working on a roof, A hole Es cut in the 
top of the holder to take the bucket, which 
stands on a hoard nailed to the inside of 




A Square Car,, Cm j n Twc. Mika Holder :or BlzoIceC 
When Tarring EmS 



the can. To keep the holder front slipping., 
small notches or teeth arc cut around the 
bottom edges of the can to dig into the 
root. 



Dog Carried Safely in Car Trunk 

By fitting a screened frame under the 
lid of your car trunk to hold it open us 
shown, you can carry your dog; safety, A 
wire or spring may 1>c fastened to the lock 
and the catch ort the lid tr> keep it from 
emu Eng open and to hold the screen in 
place. This arrangement will be found 
handy in stales where laws prohibit the 
carrying of dogs on running hoards un- 
less they are safety crated. — James R. 
Parker, Hartford, Conn, 




Scr&iJil Travidw VenuLacsnn and Pcrcnila Dos in Bo 
C arried in Car Trunk 
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Guide Cm Trimmer Helps in Cutting 
Even Margins OH Photo:-: 




Ry using 1 this guide, even margins are 
easily cut around a photo with n regular 
triiii mer. The guide is a celluloid triangle 
hinged to a piece of tin. The latter Is slot- 
ted for a No. 6-32 sere tv which is threaded 
into a hpfe drilled in the rule on 1 he hack 
of the trimmer. Tilting a thmuhnut from 
a dry cell on the screw completes the job. 
In nsc, the guide in lirst set for the desired 
margin and the photo is then placed under 
the guide with the edge of the picture 
flush witFi the edge of the triangle, — Win. 
I\ Scheiller, Reading, Pa. 



Rubber-Head Tacks Improve 
Towel Rack 

Driven into lEie polished liars of a towel 
rack, rubber-head tacks help to keep tow- 
els from slipping off. This arrangement is 



Friction Provi^Eit by Rubber- Head T-ieta Sleeps Taw- 
cit from Falling of: Rack 



particularly useful on racks having several 
bars, in order to avoid pulling of! several 
towels when only one is needed. 



Repeated Heating Increases Size 
of Cast-Iron Pistons 

The siac of a cast-iron piston that fits 
tile Cylinder too loosely, may be increased 
several thousandths of an inch by repeat- 
edly bringing it to a red heat and letting 
it cool slowly. The alternate heating and 
cooling causes the piston to expand and 
contract, the expansion being greater 
than the contraction each time. Frequent 
tests for accuracy should he made to avoid 
getting the piston too large. Also, it is 
necessary 1 hat the piston fie heated eve El- 
ly ill order to avoid excessive warping. 
High spots are removed with a fine life. 



Insulated Container Keeps Milk 
from Freezing 

This container 
w Ell be u s ft f ii 1 
where early deliv- 
ery often results 
in milk being froz- 
en before if is 
taken inside. The 
container is a sec- 
tion of stovepipe 
lined with several 
layers of newspa- 
pers, or, belter 
still, a s Ei e st os, 
which will retain 
the heat in the 
milk for several 
hours, it is a good idea to keep crumpled 
wads of paper under and over the hot Lie. 



Steering- Knuckle Pins Tested 
for Wear 

Front-wheel brakes b.ivc a tendency to 
wear steering-knuckle pins on Cars in a 
manner which is rather difficult to detect 
by the usual methods. This wear can he 
seen, however, by jacking np the wheel to 
lie tested and 1 laving an assis-tattL apply 
the foot brake tightly, while the degree of 
wear cats be determined by watching the 
steering knuckle while rocking the wheel 
backward and forward. 







'T’tilfK.E are a number of multiple erui- 
1 rlle.^t that can lie formed from sheet 
metal a nd can he adapted to ihe use of 
either Caiidles or small electric lumps, the 
former being copied from similar articles 
used by early American colonists, nbile 
the latter are modernised adaptations. 
These can die Sticks can lie hung on the 
wall in sets of two, three or four, or they 
may be mounted oil liases for use oti Lhe 
table. In both cases, the base to which 
the ttSclai work is fastened is a piece of 
I -in, stock, preferably hardwood, which 
may be stained and antiqued to suit your 
taste, 

In the various designs given here, a 
rather heavy gauge of sheet iron, brass or 
copper is used for all the parts except the 
drip dishes, reflectors and snuffers, which 



arc made fr 
parts a rc 
wood 
to the 
sockets a 
resort to 
cut front 
size and 
are then 



-n 



Th 



copper. The 
together, and 
fasten the metal 
To make the candle 
you will have to 
esc pieces arc first 
sheet copper to the 
u the detail, and 
shape, alter 



Hamme 
Metal 



B$A£Mlrich 



which tile overlapping edges are sweated 
together. In doing this, avoid geti sur- 
plus solder over the work. If too "much 
solder is applied, wipe oil Lhe surplus with 
a rag before it hardens. Further traces of 
solder can readily be removed by means 
of u iv ire scratch brush and bulling wheel, 
The candle snuffers are attached to short 
pieces of brass or copper chain, which are 
in turn fastened to the candle holder as 
indicated. 

After hammering the metal, all burrs 
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elect ric lamps, candelabra sockets 
should he Used, 



and sharp edges should 
lit* removed with a fine 
file, 1 si w o r k i n g w i t h 
copper, one must remem- 
ber that hammering 
makes it hard and brittle, 
so that too much ham- 
mering may cause it to 
break, As soon as you 
notice this condition of 
hardness* heat the cop- 
per over a ga« oca blow- 
torch flame until til e Cri* 
lire piece assumes a red-' 
didi hue, then quench it 
in water, TFlis process of 
annealing brings the cop- 
per back to its original 
Suit state, so tli at you can 
proceed with the hammering again. Re- 
peat this as often as necessary. The drip 
dishes and re Rectors can he hammered 
over a hard worn! block turned to the de- 
sired shape on a lathe. After the parts 
have been assembled, the metal may be 
blackened to give it an antique Finish, and 
the high spot? can then be brought out by- 
rubbing with No. DtJ sandpaper or steel 
wool, 

The blackening is done with liver of sul- 
phite dissolved in waLcr, or a ino isle sled 
wad oi cotton, rubbed over a lump of the 
liver and then on the copper, will do the 
trick, If desired, you can apply a coat of 
transparent metal lacquer over the Sur- 
face to preserve the linish, Jf wired for 



Greco Finish lor Brass 

Brass articles may be given a 
green finish by immersing them 
iu an a I nio st boiling hot solution 
made by dissolving hypo, 8 Oz.., 
and iron nitrate, 2 nr, in I gal. of 
wat c r. Before im mersing t he 
work, it Should be thoroughly 
cleaned ami finished with fine em- 
ery paper. When (be desired shade 
oi green develops, wash the work 
in running water So remove the 
c It e m tea Is. H igh lights n i av be 
brought out by brush Eng with a 
tamp Leo brush of wheel and a lit- 
tle finely powdered SLtlpElur and 
water, A thin coat of colorless 
lacquer should be sprayed or 
brushed on file finished work. 
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Telephoto Shots Made with Movie Camera 




A Piiir I,r BSltoeiilwB find .1 ] 1 gmc M i; 
Camera Ate Foil; HcLd Tc-i ether Se- 
Lurely oil ■■ Wooden Franc 



H iph-gTn.fi c b i n o rn 1 :t t > 
can be Used fur taking tel’ 
e photo shots with a movie 
camera, by mounting them on ,i wooden 
frame so- that the sun shade uf the movie 
lens fits securely around the eyepiece lens 
of the glasses, The focusing adjustment 
of the Inn oculars may he tested with the 
camera shutter ujjcn, on a piece 01 film 
leader. l 3 aper Stops with holes of various 



sm 1 - [should be tried on a series ol 

test exposure- of a fen frames OS 
fil in each, in order to determine 
which stop should housed to permit 
adjustment ot tile regular lens dia- 
phragm for the light, as if the binoc- 
ulars were not used. Tr one eyepiece 
is adjustable for individual eyes, it is 
turned to about minus three, and that side 
used for the finrEoTr This will provide ap- 
proximately correct focus for the camera 
mounted behind the other eyepiece when 
the binoculars are adjusted until the ob- 
ject looks sharp in flic finder. — J. D. 15 ru- 
b.iker, Evanston, III. 



Removing E nested or Swollen Shotgun 
Shell with Jackknife 

Burster! or swollen shells can he re- 
moved from a shotgun with ait ordinary 
jackknife. Do not open the blade of 1 1(0 
knife, but grasp it with the right thumb 
pressed firmly against the handle facing 
your body, the finger tips faulding the Op- 
posite side. Open the brccch and hold the 
gun firmly with the left hand gripping the 
fore end. Point tile barrel down ahead of 
the fect- Press the back of the knife blade 



firmly down on the brass base of the shell 
ahead of tEie me Lai rim, and draw with a 
ijuicfc pull on the handle. 



Envelope Scaler Makes Good Oiler 
[Or Small Tools 

An envelope scaler, of the type with a 
hollow handle and a Eeti pad at one end, 
makes a good oiler for small tools. This 
is much handier lo use (ban a regular oil- 
catl, as the pad can he forced into slight 
irregularities in the tools. 
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EcepLadifcr 12 z. s, i L y Carded with This. Handle. Which 
Holds Eoili L'.l i ToseVhcr 



Carrying Handle On Step] adder 

For carrying' a stepladdcr, this handle 
is very practical. It consists of the wood- 
en part Qi A bucket hail and a length of 
wire assembled and attached to the ladder 
as shown. When tlic handle is raised, the 
hod Its engage the narrow leg of the ladder 
so that the two sections are held together. 



Preserving Leaves with. Beeswax 

To preserve colored leaves gathered in 
(he autumn for the purpose of making 

wreaths, use 
a hot iron 
with beeswax 
rubbed over 

the 1> n 1 1 o in 
w hen yd u 
press (hern, 
The wreaths 
e a n then be 
made by over- 
lapping the 
leaves w T i i c h 
wilt adhere 
better due to 
the wax. 



([A fiat piece of sponge rubber placed in 
the bottom of a soap dish wilt absorb wa- 
ter and beep the soap from dissolving. 



Colored Finishes for Copper and Brass 

Copper and brass articles may be given 
a color varying in shade from brown to 
black, by immersing them, after cleaning. 
In a solution made by dissolving liver of 
sulphur, 2 02 ., and lye, 3 oz., in 1 gal. of 
hot water. When using this solution, it 
should he heated almost to the boiling 
point. Work placed in this bath will first 
lake a brownish color, after which it turns 
red and continues getting darker until it 
is black. When the desired color has been 
produced, the work should be f[tiickly re- 
moved and thoroughly rinsed in warm 
water. If high lights, or a variation in the 
color effect is desired, tine work may he 
lightly scratch- brushed or polished with 
powdered emery, rouge or crocus powder 
until the desired effect is produced. If 
pumice powder is used for polishing, it 
should he mixed with oil or water, prefer- 
ably the former, as it helps prevent any 
further change in color by the action of 
the atmosphere. The finished work should 
he coated witli transparent metal lacquer 
to preserve the finish. Iron am! steel may 
lie colored by this process if they are first 
coppetplated. 



Wood Block Aids in Removing Ax 

The next 
time vour ax. 
gets stuck ill 
a knotty piece 
ni wood, try 
this simple 
method of re- 
run v l n g it: 

Place a small 
block of wood under the blade as shown 
ami bear down on the handle. The block 
acts as a fulcrum under the blade, which 
is quickly released. 



Pork Rind Makca Good Packing 
for Valve* and Pumps 

The rind of uncooked bacon makes a 
good packing for pumps and also efficient 
washers for sealing oil and gas -line unions 
and flange joints. Most of the fat should 
be removed before using. Kings of the 
rind, with alternate layers of asbestos, will 
give good service in steam lines carrying 
a pressure of not over 10 pounds. 
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Dog-Team Sleigh Resembles Old-Time Cutter 



Resembling; its prototype, so popular 
a generation ago, this sleigh, built on a 
juvenile scale, is of simple construction. 

The sides are cut from plywood, the 

pattern of which is iirst laid out on heavy 
wrapping paper. Both the bach and dash, 
which are curved, are of galvanized sheet 
iron. Straight-grained length S of ash or 
hickory are used for she runners. The 
curved ends Arc made by steaming the 
wood thoroughly and then bending it 
around a wooden form to which it is 
damped until dry.. Four notches, % in. 
deep, are cut to take the frame struts, 
which are mortised to the crosspieces, 
the joints being glued and screwed for 
strength. The curved frame pieces of the 
body are batidsawed, Strips of Via by 
iti. flat iron are screwed to the underside 
of the runners with flat -head screws, well 
countersunk. The shafts are made of the 
same stock as the runners and bent by 
steaming. When completed, the job is worthy of a good 
paint job, for which enamel or lacquer may he used. 




X 
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Paste and Liquid Polishes 
for Brass 



This- Kovl Bridge ifiriPS a Sm-afi Sti'ca'n I; Made £r0tr! Old £e*cl 

Rails tttii Minkin * 



Steel Rails Support Foot Bridge 

Old rails from a railroad track can be 
used to make a sturdy loot bridge. A log 
or tie i& buried on each hank of the 
stream to be bridged, and the cuds <it the 
rails spiked lo them. The Jloor, consists tig 
of 2-in. planks, is laid between (be rails, sf> 
that the ends of ihe planks rest on the 
lower flanges. When spiking the rails, 
care must be taken to get tEieui parallel so 
that the planks can be slipped in place 
from one end. — Willie Hudyma, Winni- 
peg, Cm. 



Water Faucet Temporarily Packed 
with Corn Pads 

For temporary use, the small pads used 
for removing corns make good packing 
for the spindle of a water faucet. They 

usually will fit 
inside of the 
packing nut, 
while file ma- 
terial is p 1 i- 
able enough 
to close any 
leak around 
the spindle ef- 
fectively. 



COIL t ilotches and spots, on films taken 
with ail amateur moving-picture camera 
can he removed by passing (lie films 
throUgEi a tray oE cleaning naphtha, re- 
moving the surplus with a cotton wad, 



A liquid brass polish that is 
n on- inflammable is made by thor- 
oughly mixing powdered rottrn- 
stonc, 1.J4 ok,., powdered pumice- 
stone, 1 oz., and oxalic-acid crys- 
tals, 2 o x., in I <]t, of hot water. 
The polish must lie shaken Esefore 
using, and should lie applied with 
a piece of soft felt or chamois 
skin. A similar polish ill paste 
form is made by mixing finely 
powdered pumkestone, 10 o£., oil 
of turpentine, % oz,, good liquid 
soap. 1yd oz., and lard oil, 1 oe. 
When these ingredients have been 
thoro u ghly til i x e d , a d d oxalic 
acid, |4 '-'z., dissolved In hot wa- 
ter, J4 pt- Stir the combined mixtures to 
lElu consistency of pas,tt:. Apply with a 
soil cloth, and rub until the desired luster 
is produced, after which the surplus polish 
is removed with a soft rag. 



Holes Convert Shrivel into Sifter 

By drilling 
rows of holes 
through an 
old coal shov- 
el, it will be 
found handy 
for sifting 
sand or ashes 
over icy side- 
walks. The 
boles will not 
interfere with 
the use of the 
shovel in the 
coal bin. 



Graphite Keeps Type Clean When 
Cutting Stencils 

To avoid the wax coating from clog- 
ging the type, when Cutting a stunciE on a 
typewriter, simply dust the cleaning brush 
with a little powdered graphite and go 
over the type. If graphite is not available, 
cut a soft-lead pencil to a sharp point and 
force this into the opening 1 ! of the type 
that clog most frequently. If this is done, 
you will find it necessary to clean the type 
only after cutting each stencil. 
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DUir.T-IX fittings mean added comfort 
ajid convcninnce in the Ej,itliromn. In 
almost every case, the average bathroom 
cat] be greatly ini proved tty the installa- 
tion oi oitc or more of these units. The 
work is simple, the material inexpensive 
ami the whole job is well within the capa- 
bility of tEie home craftsman. 

A handy cabinet for shoe-shit! Eng sup- 
plies is shown in Figs, 1, 2 nnrt -3, A hole 
should first be cut through the lath and 
plaster to take the box] ike frame. This is 
securely' nailed to the studding, additional 
studs and headers being put in where nec- 
essary, The back oi the frame and tilt 1 
panel in the dour arc cut from tEiin ply- 
wood or composition wood fiberboard. 
Notice t fiat the inside of the ir ame must 
be H'/i in, from the floor so that LEic foot 
support will come to a level position when 
the cabinet is opened, The other dimen- 
sions should be care- 
f u Uy followed so that 
tile Support will nest /Sfl 

neatly within the open- 
mg without any tend- 
eilCy to fall out when 
the door is opened, /fk^fl 
KackbaiLil trim -T.i iiM kj 






yyyirou 



PLYWOOD 



frame 
l+i i a‘ 

■i L ■ : 



PLVWCO 
PANLL ■' 



FLOOH 



/ be added to the cabinet, if 
the rest of the woodwork is 
finished in this manner. 

A laundry chute, as in Fig. 5, is 
also practical. You can install 
one easily by using two or more 
lengths os' standard furnace pipe, 
This is pushed up from the base- 
ment after the necessary holes 
have heen cut through wood and 
plaster, as shown in Fig. 4. I it a 
fob of this nature, il is advisable 
to drill a pilot hole first and check 
with a weight on a length of string 
hi order to determine if the way 



wall CAUiNtr 



: *oct> 
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sandstone, as shtnvr in Fig, 11, 
using- water as a lubricant. X o - 
lice, also sn Fig, 11, how the doof 
55 double-rabbeted in order to re- 
ceive the si ass a ml tile composi- 
tion backing. No dimensions ate 
given lie re, the usual procedure 
being to pick up a good glass First 
(lie woodwork to tit. 
sh-typr iio per holder 
shown in Fig, kj is 
both Convenient 
and neat. No. 2i$- 
gnugc galvanized 
Stock is fitted over 
( wo is v sal i circular 
! piece? of wood to 




is clear, or push a flexible 
slick up from the base- 
ment, Change the select- 
ed location for the chute 
if any obstacle is enrnuu- 
t ured between the T wo 
floors. Fig. 6 shows how 
the end of the first pipe 
section is cot away to lit 
the cabinet opening. Hie 
basement end of the chute 
s h o u 3 d 1 >e li 1 1 ud w E t It a 
detachable canvas bag. 

The con struct Ed n of the 
cabinet it set! is simply a 
matter of a bos frame with a door hinged 
to (he floor, as can be seen in the photo- 
graph. 

Of course, the familiar medicine cabinet 
is rpiitc essential. The construction for 
this is much the same as for the shoe cab- 
inet, wiih minor changes in the interior 
and in size. Be sure to nail the loose lath 
ends to short sections of 2 by 4- in. stock 
set into the proper position, as in Fig, 7. 
Headers and base plates can lie .added, but 
are not necessary. Fig. 8 shows the frame 
being slipped into place. This is nailed to 
tlie vertical limbers previously set. [1? in 
Fig, 9. The completed cabinet, with back- 
hand trim, is show os hi Fig. 10. The rests 
for the glass shelves and the ncccssaTY 
hardware can be purchased for a nominal 
amount. The facing edge of the shelves 
should he carefully rubbed with a piece of 



make the unit, as shown in Fig, 12, The 
toller is import -ant. It must be made so 
that it will readily expand and contract to 
permit a fitting of the paper. The detail 
ill Fig, 14 shows this part of the Construc- 
tion, 



Lubricating Mechanism of Padlock 

A (bin coat ing of powdered graphite will 
protect the mechanism of a padlock from 
rust. First dip the lock in kerosene, and 
then dry it out thoroughly with an air 
bin st. Fill a rubber bulb, of the kind used 
for filling Storage batteries!, with the 
graphite .and blow it into the mechanism, 
F5c sure that the inside of the bulb is dry. 
After blowing out the Surplus graphite 
from the lock mechanism, it will bo lubri- 
cated for a long time. 



POPULAR MECHANICS 



147 




“Landscape” Bookshelf for the Boy’s Room 

By virtue of the Dutch-windmill motif 
across the top, this bookshelf lends a 
touch of Interest to your boy ,:, s room. It 
consists of five pieces of j4-in. wood, three 
for the shelves and two for the sides, while 
a piece of veneer is used for the 

back. The shelves arc set into the sides 



% in,, anti the latter have a ]4~hi. rabbet 
at their rear edge to take die hack. The 
landscape is drawn across the top of the 
hack and cut out with a scrollsaw, as well 
as the curve at the bottom and the har- 
monising curves at die top and bottom of 
the sides. After the bookshelf has been 
assembled with glue and screws, the scene 
cam be brought out in sharp relief with 
color, and then one or two Coats of clear 
varnish arc applied. 



judging Distances by Means of Known 

Measurements qf Your Body 

When a scale or tape measure is not 
available, approximate dimensions may be 
obtained by using various parts of your 
body as units. To do this, you should 
know the correct distance of your reach, 
spread of the arms, length of your fore- 
arm, and the span of the extended hand ; 
also the height from the ground to the 



top of your head, to the chin, and to your 
eye level, The length of one's step from 
heel to heel may be found by walking 
naturally a known distance and counting 
the steps. 



Slotted Shims Simplify Adjustment 
qf Bearings 

Bj slotting 
a shim as 
shown. It can 
be taken out 
or replaced 
without r e- 
moving the 
bearing cap. 
This will save 
time in tight- 
ening con- 
nccting-rod Ftearings in a car. as it in often 
necessary to remove the cap several times 
before the right thickness is found. 




Copyrighted material 





148 



POPULAR .MECHANICS 




Ladder Slides on Track Laid 
under Building 

Anchored on the ground, a length of 2 
by 4-in. slock provides a good sliding track 
for storing a ladder under a building. 
Guide blocks, to keep the ladder on the 
track, are nailed to a cleat, which is in 
turn nailed across the top end of the lad- 
der. A little grease smeared over the up- 
per surface of t lie rail will reduce friction. 



Holder for Stropping Razor Blades. 

Improvised from Hinge 

Hero is. a holder for stropping safety- 
razor blades that is made from an ordi- 
nary cabinet hinge. First place the hinge 
in a vise and press the two leaves until 
they lie flat against each other. Then, 







Kin-pc Fitted with Handle tr.ii a. Heir Makn Ildder 
lor Suajuiiric 5atai^-K«iar Hifk 



with a wedge between the edges at one 
end, apply pressure at the other end to 
distort the leaves s lightly. Drive a nail 
into a wood handle, cut off the head, and 
insert it into the hinge instead of the reg- 
ular pin. A small bolt and thUmbnut is 
used at one end to clamp the blade be- 
tween the leaves, 



Cleaning Gauze Strainers with Heat 

Fine-mesh wire or gauze strainers are 
easily cleaned of gummed grease and dirt 
by burning off the accumulation. Canned 
heat will be found handy for this purpose, 
A flame produced. 5n this manner will burn 
the grease, hut is not hot enough to dam- 
age the screen. On Soldered screens, care 
should he taken not (o tuelt the solder. 
Canned licat can be carried in the car, and 
it is ready lor use in any emergency when 
shop facilities are not available. 



Canvas Repair for Hole in Bucket 



Large holes in a 
bucket can be 
temporarily re- 
paired with a piece 
of canvas. The 
surface of the 
bucket around the 
hole is first coated 
with paint, after which the canvas is thor- 
oughly saturated with paint and pressed 
over the hole. When the paint has dried, 
the hole will lie sealed. While this is not 
intended as a permanent repair, it will 
prolong the service of the bucket for a 
considerable time. 




Killing Moth& in Closets 

Here is a simple method of killing moths 
in a clothes closet. Moth Cakes or crys- 
tals are placed in a small pan and set on 
top of a hot brick, which is held in a pic 
pan on a shelf. An inverted pan is placed 
under that holding the brick, to keep the 
heat from damaging the shelf. For best 
results, the closet should be sealed tightly 
and kept closed for at least two hours 
after the treatment. The fumes generated 
in this manner arc heavier than air, so the 
equipment should be placed on a shelf 
near the Ceiling,' — William C. Reichard, 
East Orange, N. J. 
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J T'1IES powerful sctdIIw cuts 
* VA- in. stock with ease at 
1,400 strokes per mhmte, and is 
designed to be used with cither 
the heavy saber-type of blades 
or the fin eat jewelers" blades, If 
yott have an old sewing -mac bine 
head and a j^-hp, motor, Lhe to- 
tal cost should not exceed §5. 

The sewing-machine liead 3s 
adapted to its now use by lirst 
removing the needle shaft and 
holder and substituting a blade 
holder. The head is then invert- 
ed and securely" hotted between 

two lengths o£ 2 by 4*!n. maple 
which arc supported on two hard wood 
blocks bolted cither to a separate base or 
directly to the bench lop, Due to varia- 
tions in the size and needle stroke of dif- 
ferent types of Sewing- machine heads. 
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slight alterations may be found necessary 
when assembling, and for this reason sonic 
of the dimensions have been omitted as 
they depend on the particular installation 
yOn will use. 
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Pipe and fittings are used for the frame. 
When assembling h, the joints should be 
turned in as £ i r lit ly ns possible. The firing 
is securely bolted to the base, A saw ta- 
ble of ^-in, hardwood is made to fit over 
and around the base of rhe sewing-machine 
head. It is Covered with it IQ by 20-in, 
plate of No. 12-gauge aluminum. A Id- 
in, hole is- drilled in the plate to form an 
Opening JOr the blade. The at i j p-ur slide 
shaft, or plunger, as made front a 0-in. 
length of Y±- in. seamless-steel or brass 
tubing', The lower end is bushed with a 
piece of brass tubing soldered in place and 
tapped to lake a li-j-in. length of f£-iri. 
holt. The shaft guide is then drilled an 
shown. It is field against the end af the 
tubing with a thin nut, A wooden disk, 
bushed with brass to fit the plunger, nar- 



0 tiler details of the upper-plung- 
er assembly are shown in the 
drawing. 

The combination blade guide and hold- 
down is made by first sawing the bend 
from a '■/* hv S-in. carriage bolt and filing 
two grooves iti the threaded end at 

right angles to the length. The end ui the 
hold-down is slotted to lit the grooves ami 
is hedd with two nuts as shown. Narrow 
slots are tiled in the opposite end of the 
hold-down to serve as guide slot-5 for the 
various sizes of blades. The blower nozzle 
is formed by bending a short length uf 
yi-i n. tubing to an elbow, A blower is 
easily marie from tin-can lids and is driv- 
en by means of a wooden eccentric at- 
tached to Lite outer end oF the V-p ulley 
huh, The rubber hose i:5 led from the 
blower through tile frame to the nozzle 
as shown. 



ries the lower end uf tile latter and also 
the metal guide pin which prevents the 
plunger from turning. The wooden disk Is 
turned into the lower end of the pipe tee. 



C Experiments carried on by federal hor- 
ticulturists prove that grapes treated with 
carbon dioxide before they arc shipped, 
shatter very little in transit. 
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Ball-Bearing Steadyrest Does Not Mar Work 
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T It r e t: ro ] E v r-s k a t £ 
wheels of Cite ball-hcjr- 
i n g tv pc r e d li c e i del io n 
to a an i ji i m Li m o n fh is 
steadyrest. Another ad- 
vantage i; c 1l.it tli try en- 
aide the user to make 
close adjustment, lo elim- 
inate whip, without marring the work, The 
wheels are liefc] on hardwood arms that 
slide between guides on a Ira ate oi I -in, 
plywood, TllC guide eK tensions are, of 



course, equidistant, ;»euL 
their renter lines should 
meet at the Center uf tile 
frame. Alter these have 
been laid out, a ly*- in. 
center hole is borer], An- 
gle-iron feet, screwed to 
the frame, allow the rest 
to li c s ecu r E v r 1 a n i pc i L 
to tile lathe bed. .Slots ore 
cut in the guide exten- 
sions (o accommodate the adjustment 
bolts that pass through the roller arms, 
the bolts being provided with washers and 
win gums. — M. C. Smock, Jr., Indianapolis, 



Buffing Compound in Stick Form 

Buffing compound can be made in stick 
form by melting together erjtial parts of 
hard tallow and paraffin, varying the pro- 
portions according (o the hardness desired 
in the f t i irk. The more paraffin used, the 
harder die compound will be. If beeswax 
in available, it is better than paraffin, al- 
though it ^ cost is greater. When the waxes 
have been well mixed, stir in powdered 
abrasive until the mixture becomes quite 
thick, and then pour it into long slender 
paper lubes. After tile compound has 
hardened, the paper molds are removed. 
The abrasive substance to use depends on 
the kind of work for which the stick is in- 
tended. Emery powder cuts rapidly and is 
available in a variety of grades, while pow- 
dered trip oli, crocus, rouge and several 
other abrasives are suitable for fine work. 



Fine powdered lime is often used for pol- 
ishing, The name and grade of the abra- 
sive should be marked on the stick, or if 
several abrasives are used, the batches niay 
be colored differently by dyeing the mol- 
ten wax. wiih aniline. 



Screw Holds Saw on Sloping Roof 

A pointed 
w o o dsc r e tv, 
sub st iruted 
for one of the 
regular screws 
in the handle 
of a sate and 
project! ti g 
about E in., will keep it from sliding off of 
a sloping roof. When the saw is laid on 
its side the screw digs Into Use roof. 
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Notched Blocks for Holding; Casing 
Open for Inspection 

When inspecting the inside of an auto 
casing lor lacks or other sharp objects, 
til rue wootfen blocks, notched a£ shown., 
v ill he found useful in holding 1 lie casing 
open. In use, the blocks are set against 
one edge of the casing while line other 
edge is held in the notches. 



Threads Renewed by Expanding 

Shaft with Tapered Pin 

Worn or stripped threads on a pmpfLler 
shaft, arete, or similar part, are easily re- 
newed by expanding the parr and ro 
threading. To do this, drill and ream a 
tapered hole, of a diameter equal to about 
one-half that of the threaded part, in the 

e n d o f t h e 
shaft. Then 
drive a taper 
pin into the 
hole, which 
■will expand 
the metal 
enough to 
permit recut- 
ting the old 
threads. Cure 
should he tak- 
en not to expand the shaft too much. Tt 
is a good idea to set a pair of calipers to 
the full outside diameter of a good thread 



and then test the part while expanding it. 
Bronze can he worked cold, hut steel 
should he heated before driving in the pin. 



Packing Clay Is Moistened with Sprayer 
While Babbitting Bearings 

To prevent packing clay, used when 
babbitting hearings, fro 01 dmng so that 
it lets the molten metal run out. It is a 
good idea to hare a small hand sprayer 
ready-filled with water to keep the clay 
moist. This will enable a workman to 
pour several bearings at once, as there 
will be no risk of the clay drying, and the 
babbitt will not have to he rc melted each 
LJttie It is used — Waldo Orton. Griswold, 
Iowa, 

Plumb Bob Useful in Setting Posts 

For setting posts in a true vertical posi- 
tion, rile illustrated method is accurate. 
A V-shaped notch is cut out at the end of 
a board ami a 
hole is drilled 
about 6 in. be- 
low the notch. 

W 1 1 b the 
p I u m li 1 i u e 
through the 
hole, the board 
Is h c t against 
the post a.L 
any convert- 
i e 11 1 a n g 1 e. 

The line will 
then hang in 
a Lrue vertical 
position, close 
to the post, so that one can readily see 
whether or not they are parallel, This 
method k especially helpful when setting 
long poles. — R. II. Kasper, Philadelphia. 



Cane Molasses Is Good Feed 
For Reef Cattle 

Experiments carried on by the experi- 
mental farm of the Canadian government 
show that beet cattle fed on a diet con- 
taining 8 per cent of cane molasses had a 
daily gain of ^ lb. over cattle fed or a 
meal mixture alum:. The cost of thin in- 
crease in weight is less per pound than if 
the cattle were fed without I he molasses, 
James Montagues. Toronto, Can. 
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A Non-Corrosive Etching Solution 

A non-acid etching solution for iron :in<l 
be eel that will not burn thu hands or Cause 
the rapid rusting so generally encountered 
with these solutions can he made by dis- 
solving copper sulphate, oz., zinc sul- 
phate, 4 dr., anti common salt* 10 oz., in 
water, 3 pE. Although this solution works 
more slowly than acid, it will reproduce 
fine lines and due* nut blister ihe vaniisll 
or wax used t'ur masking. It may he ap- 
plied w Ft b a brush or tuft of cotton. Fine 
tidies, lettering and designs nre easily cut 
in a 1 h tn lilm of paraffin was, spread Over 
the surface ol the steel to be etched. This 
can he done hy either inciting the paraffin 
and applying It with a brush, or hy dis- 
solving it in gasoline and flowing it over 
the surface. When the gasoline evapo- 
rates, the thin film of paraffin may he let- 
tered with a scribur. In making designs 
for etching it is important to make the 
lettering clean-cut, as the solution will not 
attack the metal where it is coated with 
even a thin film of wax. 



Sponge Rubber Lessens Noise 
of Toy Trains 

Placed under tfic ties of a toy railroad 
track an shown, pieces of sponge rubber 
will absorb the vibration from the train 
a did lessen the noise considerably, which is 




Snoiiicn-’R liMht Pada inidrr Ti(T= Absorb 

ViliTfH-ion. and Lessen N-Oiaa 



especially noticeable when the track LS laid 
on a hare floor. The rubber can be cut 
front old kneeltitg pads or purchased at 
small cost. 



Improvised Self-Dumping Arrangement 
for Coal Truck 

For emergency use on a Coal truck that 
is not equipped with a self-dumping mech- 
anism. one end of a rope can be lied to 
the rear of the body and the other end to 
a hook fastened tu- une of the lower Spoke i 




Kajir jSttieJii J to Rear untl Body oE Truck Pi[»- 

vtiiL-i Sfl !- 0 ufflJJLn k Ai ;i iji^tri- 1.1: L 



of tlie rear wheel. When the truck is 
backed, the body will he tipped as shown. 
After dumping the load, the truck is driv- 
en forward to let the body down again. 



Aluminum in Engine Head Increase* 
Compression Ratio 

Oil many of the sen all single-cylinder 
gasoline engines the heads were ordinarily 
cast for the use of breaker points for the 
ignition system, which are now replaced 
with a spark plug. The use of the plug 
lower* the compression ratio with conse- 
quent loss m" power. By filling in the cav- 
ity. originally intended tn take the points, 
with aluminum, the ratio will be reestab- 
lished, Babbitt or lead is not suitable for 
L 1 1 i r. purpose, as il mulls widen tfiu engine 
get* hot, A wooden plug shew lc£ be driven 
into the spark-plug hole to keep it open 
to the combustion chamber while pour! tig 
the aluminum. 



Monkey Wrench Serves as Stop 
On Saw Fence 

Clamped over the saw fence, a monkey 
wrench makes a quick-acting stop. A wood- 
en wedge is pushed Under the wrench 
to held it in 
place. If con- 
sidcrahle 
work is done 
lhat requires 
the use of a 
stop at differ- 
ent sett ings, 
the fence may 
be graduated. 
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routing on 
recessing tie- 
signs for inlaying, and fluting 
and leading operations on turned legs are 
UHiially bt-yond the limits nt a hand rout- 
ing plane. Work of thin nature can often 
be done On motor-driven workshop ma- 
chines such as llte (IrillpresS, Fig. 1, and 
mortiser, Fig, 13, or by means of simple 
jigs that you can im pro vine from small 
pieces of hardwood stock. 

Small hits suitable for this work may be 
obtained directly from the manufacturers 
of routing machines or, failing this, the 
type uj router bit used by engravers can 
be made to serve the purpose. The latter 
type will have to be altered slightly to 
adapt it for use cm wood, as the cutting 
lip is ground Hat for u--e on metal Fig. 5 
shows a bit properly ground with the cut- 
ting lip slightly concave and the edge bev- 
eled. The bevel shown on the cutting edgy 
of the bit is important, as the degree oF 
the bevel determines the clearance and 
varies somewhat with the wood used. For 
soft wood, a slightly greater degree of 
bevel than that shown is required. Grind- 
ing the bit is best accomplished on ail 
emery wheel, as shown in Fig. 3. although 
it can also be done 3sy hand on an ordi- 
nary oilstone, holding the bit vertically 
with tit c beveled cutting edge flat on the 
stone. 

When you use a drlllprCSS to rout a 
groove for a curved line inlay, a guide is 
clamped Lo the table, as shown in Fig. 2 . 
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This assures cutting (lie groove a uniform 
cl i K-tmi c l; from the edge in both straight 
mid Curved work. If the work ip. of smell 

a nature that it must remain stationary,, it 
will E>c necessary to use a specialty made 
jig, like the ore shown hi Figs. +. 7 and K. 
This consists of a suitable wooden frame 
Otl which a small high-speed motor can he 

mounted, A chuck or adapter to hold (he 
router bit securely ott the motor stuifl can 
be made by drilling and Cuunterhoring a 
short length of 1-in. round brass, aw in the 
lower detail of Fig, 4* In fitting the chuck, 
it is necessary to take care that both the 
motor shall and the bit shank are a close 
lit ill the holes, so that, when the set- 
screws are tightened, the parts are not 
thrown out of line, wdiirh wots Id result if 
the hole were slightly oversize. Used with 
a motor in this manner, the bit should not 
exceed % in. in diameter, nor should it 
cui deeper than Wn in,: otherwise it will 
be very difficult to guide at in following a 
line on an irregular or curved pattern. 
Also, where possible, the Kit should be 
moved over llie w o rk cither directly to- 
wn, rd or away from the operator, as this 
gives better control. If a small motor is 
urn available, a flexible shaft may Esc at- 
tached to a larger motor placed in a con- 
venient position, and the working end of 
the shaft is then fastened to the router 
frame, as in Fig. 7 . The shaft is held se- 
curely in place by cutting a groove in the 
vertical piece to which it is attached by 
means of a U-bolt, or grooved blocks and 
two bolts, the latter fitted with (hum hunts 
to permit quick adjustment for depth. The 



Opening through which the end 0 -f the 
shaft projects to the surface of the work 
should be large enough to allow the bit lo 
he seen and to prevent the chips frum col- 
lecting around it. Other fixtures, similar- 
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routing out the recess, as indicated l 11 Fig. 
9, which %%■ El! make it much easier to fol- 
low the lines accurately. Acute angles in 
which it is ini practical to run the router 
i' : * '" "" be chipped out to the level of the 
with a sharp knife. 

.straight fluting and reeding on table 
legs may he done wit Ei the router hit and 
flexible shaft by making a jig and sliding 
fixture as in Fig. 15. To do accurate work, 
the jig UiUst be carefully made ami tile 
Level on the top edge of the sides must 
equal the taper of the portion of tEic 
leg that is to be fluted, in order that 
the depth of the cut may be uniform 
from nnc end to the other- Two cen- 
ters must he provided for support* 
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lv utilizing a flexible shaft* are 
shown in Figs. 8. 14 and la, F E*hc 
first one is especially handy for 
use on large surfaces where in- 
tricate patterns are CtlL out. as it 
affords a clear view eif tin: work, 

Tire one shown Ell Fig. 14 i* par- 
ticularly adapted for inn king 
straight -line cuts, and For this 
reason is provided with a guide, 
which is made of hardwood and 
supported on two steel rods, as 
indicated. Thumbscrews oil the 
guide enable tbe user to adjust it 
for spacing the Ctlt any desired 
distance from the edge of tEu* 
work. The guide is also removable, so 
cl ml the router tail be used for irregular 
work, 

When Using a flexible shall for routing, 
particularly with the type of jig shown in 
Fig. 8. heavy cuts arc Likely to cause chat ■ 
ter owing to the overhang of the shaft, 
and therefore ore should Hot Use a bit 
larger than Vi*, irs. Also, in working on ir- 
regular patterns, the bit should he adjust- 
er! to rut not mnrr than Mta in. deep, for ll 
it runs deeper, it, will E>e difficult to con- 
trol l Fit 1 direction of cut when following 
the pattern lines. Ii the pattern is intri- 
cate and of close form at inri with several 
sharp angles, it is better to cut the wood 
at the pattern line with a knife before 



si 



ing (he ends of the work, and these may 
be made from short lagscrews, the thread- 
ed cud being Hied to a sharp tapered point 
— tire taper approximately the same de- 
gree as that of a lathe center. The screws 
must he located very carefully so that, 
when the work is in place and the centers 
tightened, the top of (he tapered portion 
of the work will be flush with 1 lie top 
edges of the sides of the jig. The two 
guides of the router frame should be 
placed so that the unit slides easily 
throughout the length of the jig without 
binding When in diluting the work, it i> 
necessary to see that the lagserew centers 
enter the same lmle as the lathe centers 
did when the piece was turned; otherwise 
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ihc work will be off center, and the clc-pili 

of routing Cull Will v L4 TVl klt'thods of grind- 
ing the router bit for both fluting anil 
reed ins are shown Eh Fig. 6. The position 
of the cuts must be carefully spaced with 
dividers anil far enough aparl so that the 
cuts will not overlap. 

Fig. 12 show's another method of rout" 
ing a groove around the edge of a small 
curved table leal for the purpose of a line 
inlay of contrasting wood. Jills arrange- 
ment makes use of the mortising attach- 
ment on the power saw. A router hit of 
ilie required siie is placed in Lhe chuck, 
and the regular guides and holders are 
removed from the machine table. A wood- 
en guide is made as shown) and fastened 
securely to the tabic by means of clamps. 
The curve of llie guide must, of course, 
he tbe same as that of the work ; also the 
thickness of both must he equal, The ta- 
ble is then net ho that the hit will cut the 
required depth and distance from the 
edge, and the work is fed again s-t the bit 
very slowly, ff the groove must be more 
than J^jj in, deep, it should 3m made in two 
cuts, resetting the machine table alter the 
fust cut, to give the required depth. 



How to Make Fireproof Cement 

A cement suitable for insulat- 
ing electrical li eating elements, 
repairing small furnaces, and fur 



wqmiN& tupt*ed 
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Yi gal. of the water glass, 
the cement will became ex- 
tremely hard after heat- 
ing, Old bottles and scraps 
of glass may lie easily pow- 
dered by iirst heating, and 
then dropping them into cold water. This 
will shatter the glass ho that it can readily 
he reduced to a powder with an iron mor- 
tar and pestle. 



other purposes where resistance to heat 
is necessary, may he made hy mixing as- 
bestos flour with sufficient water glass to 
make a paste thick enough to mold. Fark 
the cement tight and allow it to dry. 
When it is hard and free from moisture, 
treat the surface with a solution made by 
dissolving calcium chloride, Vi lb., in l t|t. 
of water. This treatment forms a bard, 
insoluble coating on the surface. If finely 
powdered glass is added to the water 
glass, in llie proportion of I lb, of glass to 



Strip of Rubber Protects Plane Bit 



A go of | protector for your plane hit can 
be made from a piece of old inner tube. 
The rubber is 
riveted to two 
sh ect-melal 




strips, which 
are bent to 

hook over tile finds of the plane. When 
this method is Used, the rubber strip should 
he stretched so that the clips will be held 
firmly in place. 
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Pedal Improves Hand Emery Wheel 

By providing n pedal lor your hand em- 
ery wheel, both hands are free to hold the 
work. The tower end of tin? treadle is 

hinged to the floor, while the other end is 
hinged in a pitman, which is in turn fus- 
ioned to the crank on the wheel. Two 
pieces of leather are used to hold tile pit- 
man to the crank. — -Albert E. Cooper, 
Philadelp bin. 



Friction Guide Keeps Tape Measure 
from Unwinding 

Carpenters and others who occasionally 
have to lower a tape measure from a 

height, using the 
ease as a weight, 
can prevent the 
tape from unwind- 
ing I fv p r o v i d i n g 
tli is friction guide. 
A piece of wire is 
bent as sit own and 
run through holes 
drilled in the case. 
There is no inter- 



ference with normal operation, anti just 
the right amount of friction, to enable the 
user to suspend the tape from a nail and 
descend to make the reading without the 
tape unwinding. 



Easy Methods oE Dressing Cork 

One of the easiest methods of shaping 
cork is to use a coarse grinding wheel, hut 
if it in necessary to cut ir, a greased knife 
will work better than a dry one. For drill- 
ing holes in cork, a boring loo! can he 
made 3>y grinding one end of a piece of 
thin-walled tubing to a knife-edge. Small 
pieces Of Cork cllay he turned symmetrical 
if held in a lathe and rotated at a good 
spec rt, using a small grinding wheel su 
tachrd to the shaft of a small motor in- 
stead of a turning tool A toy motor will 
serve for this purpose, as only little power 
is needed to rotate the cork. 

Pocket Water-Color Brush Made 
from Old Fountain Pen 

Ry removing the ink reservoir and point 
from an old fountain pen, the barrel can 
be utilised to 
good advan- 
tage for mak- 
ing a pocket 
w a t c r-c o I o r 
brtis h, T h e 
handle of a 
regular water- 
color brush is 
cut in two and. 
inserted ini i> 
the barrel, but 
not so far that 
the bristles 
will be he nt 
when the cap 
is screwed on. 

T f the ha ndlc 
is too small to 
lit snugly into 
the barrel, it can be wrapped with adhesive 
tape to make it tighr, first applying am- 
broid to prevent the wrapping from com- 
ing off. A small hole should be drilled 
through ihc cap to allow air circulation. 



([Tarnished steel articles eau be cleaned 
by polishing them with dampened ashes. 






C Ksi n s Wound op. Lcng fili.ili, Turned: by RiLggy Wheel, Oppi^ie 
G .j I L- s Above Food Trough 
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How to Color and Waterproof 
Plaster-of-Pans Casts 

Flaaier-of-parfe-articles are eas- 
ily waterproofed by soaking them 
for a few minutci in a solution of 
bari um bydx af^and water, mixed 
in l he proportions qf ^ bant! If ul (if 
hydrate to each quart of water. 

The solution should be well stirred 
before using, This treatment 
hardens the surface of the east 
and forms an insoluble- fine- 
grained crust over it. After soak- 
ing, all Gw t Ei e east to dry thor- 
oughly before handling, Atii.11 he 
dyes or painters' dry pigments 
may bo added to the water to ob- 
tain a colored east, ff an imita- 
tion of marble is desired, dip a 
moistened knife blade into the 
dry powder and draw the edge of it over 
the surface of the soft planter. Another 
effective method of decorat ing plaster is 
to sprinkle a fine soluble dye from the 
blade of a knife held over and to one side 
of the wet cast. The fine particles of dye 
dissolve and spread, A piece of paper with 
a design cut out, may be held }usl above 
the wet plaster during the sprinkling if 
the pattern is to be reproduced in color. 



Emergency Colt Springs for Small 
Chuck Jaws 

If you break or accidentally lose a 
spring out of the chuck cm your hand drill, 
tlic spring from the valve core of an old 
inner tube makes a good substitute. The 




wire Center of the core is cut out anti the 
spring placed in the small Eioles in the side 
of the chuck jaws, where it will work as 
well as the original une* 



Battery of Gatos above Feed Trough 
Opened as One Unit 

Cattle feeders will find this a quick and 
easy method of opening gates used above 
a feed trough to keep Slock from interfer- 
ing while putting the feed into (Inc trough. 
Idle gates move in vertical slides provided 
on tile supporting posts, arid are operates] 
hy a shaft running the entire length of the 
trough, Short chains fastened to the bot- 
tom of the gates wind on t lie shall when 
it is turned to raise the gates. An old 
buggy wheel, rigidly fastened to the end 
of Lhe shaft, provides a means for turning 
it:, while a length of chain attached to one 
of the supporting posts. Can be hooked to 
the wheel a* shown, to hold it aL any con- 
venient position. 



Cement for Holding Tool Handles 

To make a cement that can ho used to 
hold tile tangs of small tools securely in 
(heir handles, mis rosin, 4 <l>z., beeswax, 
I oz., and fine brick dust, 1 oz, The la I tor 
Ingredient should be ground to a fine pow- 
der, using a mortar and pestle. The mix- 
ture is melted, thoroughly stirred and rhepi 
poured into the hole in the handle, after 
which the tang is forced into place. To 
assure good adhesion, roughen the tang 
with a file before forcing it into plate. 
The melted cement may he poured into 
molds and kept until needed, when it is 
melted again. 
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Tool Box Fits between Ladder Leg's 







This D cta-Lh-dbiLE ’Tog] Box Ji Always -at Hand on Tap 
of Your Lad-drr 



Anyone whose work requires frequent 
use of a ladder will find this tool box 
handy, It is made just large enough to Jit 
between the rails of the ladder ahove the 
lop rung. Pieces of Hat iron, screwed to 
each corner und projecting as indicated. 
It old the box in position. A suitable han- 
dle is provided for carrying the box, and 
a narrow piece of wood is nailed across 
tlm front in order to keep loose tools from 
failing out. 



Handy Oil Gun for Lubricating Pans 
Underneath Car 

Consisting of a glass jar Jit ted with a 
tight lid r a tire valve and a copper tube, 

this pressure 
gun is handy 
for o it i n g 
parts under- 
neath ,1 C a t, 
such as brake 
fittings and 
springs. The 
valve and tube 
are soldered in 
holes drilled 
tti rough the 
ltd, and the 



tube rests on the bottom of the jar and has 
a V-shaped notch cut in the end to permit 
entrance Of tEse oil. A small shut -off valve 
with a nozzle at one end, is then Soldered 
to the projecting end of the tube. A few 
strokes of a tire pump w i 31 supply suffi- 
cient pressure in the jar to enable one to 
squirt the oil where needed. Ji a spray is. 
desired, the ironic should be flattened. 



Permanent Brown Finish on Steel 

A rich, brown color may be produced 
on iron and steel by painting the metal 
with a solution made by dissolving nop per 
sulphate, 2 ox., and sweet spirits of niter, 
2 u^, in 1 qt. of water. To color the steel, 
apply four coats of the coloring solution, 
allowing about five hours between eacEi 
coat. When the last coat lias dried, Emr- 
nish the surface with a smooth, hard- 
sur faced tool. To preserve ant! polish the 
fill is h, rid) it Emskly with a piece of leath- 
er. dipped in a compound of boiled lin- 
seed oil, 2 oz ,, beeswax, 2 os., and enough 
turpentine to make a thick mixture. 



Wire Keeps Studs from Loosening 

To keep studs 
from loosening in 
machinery that is 
subjected to con- 
siderable vibra- 
tion, run a length 
of soft-iron wire 
through the hole 
in tEie top of each 
stud and twist the 
ends of the wire 
together. The 
wire should be in- 
serted as shown, so that, when it is pulled 
taut, the tendency is to tighten the studs. 



Emergency Repair for Three-Phase 
Motor RxiTUiing Single-Phase 

When a large, three-phase motor in a 
factory' began to run single-phase, Owing 
to the warping of a contact finger in the 
Starting box, a temporary repair was made 
hy placing a wooden block behind the 
starting lever to hold Et in place. While 
this repair worked satisfactorily, it should 
only be temporary, as it prevents the over- 
load release from functioning. 
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'T’HIS portable smoking s-tand oi det- 
ic.it c design has sulficicnt mom for 
a humidor, can rtf tobacco or perhaps a 
tin of cigaret- in addition to the ash 
tray, Walnut, mahogany nr maple may 
be used, the latter being preferable be- 
cause of its close grain, which makes the 
legs less likely to spill oft' at the curves. 
Fig. 1 shows the lop and side view while 
Fig. 2 girts the pattern of tbe Eeps. Cut 
out three pieces os" j.-4-iri. stock to make 
rite legs and pile them up wish the pattern 
Cm top. Fasten tbe pile together with 
nails driven into tlie waste pari ot the 
stock. The three legs are then sawed out 

lOgtOllLir L? I L :L bsLltd S W' ,, ns sIlOJIVll 1 LI Fig. 

3 . You cats smooth tbe legs vv irli a file 
and sandpaper, nr you may u*e a sanding 
drum mounted on the lathe, as shown in 
Fig. 4, A short leg is doweled to the bot- 
tom shelf at the front, as in Fig, 5. a pat- 
tern for this piece being given in Fig. i>. 
The shelves have beveled edges, and 
notches are cut to house tbe log?,, Alt 
joints are made with glue and dowels, 

The shelves may he turned on n lathe 
or cut cm a hand or jigsaw. A jsg for the 
latter method is shown In Fig. ">, Make a 
wood table, somewhat larger than tbe tn- 
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blc rut t ii c machine, and fasten it to the 
Tatter with cleats screwed to the under- 
side. Drive a sharp nail, or phonograph 
needle, tli rough the hoard from the under- 
side to form a pivot. If tile piece from 
which the disk is to he cut is centered on 
the pivot and revolved against the saw 
blade, a reasonably accurate disk wtll 
result.. 

The top ting, Fig. ft, is bo lit op of two 
layers glued together so that their grain 
runs in opposite directions, as shown in 
Figs. 7 and 11. The disk is then glued to 
another disk which iri mounted in the face- 
plate- of your lathe, a single thickness of 
newspaper being placed between the disk 
to he turned and the hast disk so that the 
finished ring can he easily "split off" with 
a chisel Long, slender round- head screws 
might be substituted for dowels in all oi 
(he joints is" you desire to simplify the job. 
Glue, of course, is used in either case. 
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Water Glass in Mortar Keeps Clinkers 
from Sticking to Fire Brick 

When repairing the fire box in coal 
stoves or other lire pi aces where fire day 
or br icks arc used, add about 1 pt, of wa- 
ter glass to eacti gallon of water used to 
mix the mortar. Give the finislled job a 
filial wash over the entire surface with the 
fire-clay and water-glass mixture reduced 
to the consistency of thick paint. This 
treatment causes the surface of the box to 
take cm a hard gla?e that will prevent 
clinkers from sticking to the surface. 
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Accurate Holes Assured with This Punch 




Interchangeable (ties amt punches as- 
sure clean-cut holes up to Vs in. in tlia di- 
eter w it]] this tool. Accuracy in making 
l he punch L> essential, as the alinement 
oi die and punch is governed solely by (he 
upper guide bushing in (he frame. The 
hushing holes in the casting are drilled 
arid readied exactly Eo size, while the holes 
in the bushings are lapped to a mirror 
finish, Hardened tool steel is used Tor the 
plunger, which is lapped in so that it will 
slide slowly down ill rough the upper bush- 
ing hr its own weight, while the rod in- 
side of the plunger can be made front or- 
dinary drill rod, its only purpose being to 
hold the punches in place. A good grade 
of tool steel, properly hardened, is neces- 
sary for tile Cap on top of the plunger, as 
it takes the blows of the hammer. The 
punches are: also turned from tool steel 
and hardened, a small point being turned 
in the center of rlie lower cod or each to 
fit in a center-punch mark used In lay out 
holes in the work. In making washers, 
first punch out the center holes in the 
stock, leaving sufficient room around each 
hole to include the diameter of the w r a sli- 
er, and select „a pilot punch that will slide 
easily through the hole in the slock, cen- 
tering H accurately for the diameter to be 
punched. 



C Applications of alcohol arc effective for 
removing almost any kind of grease stains. 
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Heavy Ladder]- Easily Carried; ^without Bruising Vaur 
Shtolldtr by ITiing Tbit Rubber Pad 



Rubber Shoulder Pads for Comfort 
When Carrying Ladder 

An R-in, section of an old antes casing 1 
with the ircatl an cl beading removed, will 
111 ah e a comfortable shoulder pad for car- 
rying ladders, The center of balance of 
the ladder is determined, and the pad is 
attached at this point with a strip of in- 
ner tuhCr 



An Expanding Leader to Handle 

Heavy Cylinders 

In the as- 
sembly uf ma- 
chinery it is 
often neces- 
sary iu have a 
tool that will 
gri p a cylin- 
der ill tile bote 
when moving 
it t lire ugh a 
restricted 
Space. Such 
a tool hi eas- 
ily made, and 
consists of a 
long and a 
short piece of 
steel, binged 
t n g c t h e r by 
means of four 
links as indicated. The shorter piece has 
serrations made on the outside to afford 



a positive grip on the cylinder, while a 
rod inserted tli rough n hole in the top of 
the longer piece provides a handle. 



How to Locate the Height of Platforms 
in Stairways 

To locate the correct height of plat- 
forms for stairways, multiply the distance 
in inches from the finis lied lloor at the 
bottom of the stairs to the top of the fin- 
ished door above by the number of steps 
from the lower floor to the platform. Di- 
vide this product by the total number uf 
steps m the flight of stairs and the result 
will he the distance from (he top of the 
floor to the top of the platform. The 
thickness of flooring should be deducted 
from tli is measurement when setting the 
joints. In counting th c total number of 
steps in a flight of stairs, platforms are 
counted as steps. — F. R. Rodgers, New 
Palestine, Ind. 



Holder Keeps Card on Cream Can 

To keep test cards on cream cans, rub- 
ber Kohlers cut from inner tubes will be 
fount! convenient. 

A section of in- 
ner tube is cut as 
indicated and 

snapped over the 
tieek of the can. 

When it reaches 
the station where 
the test in g is d one, 
a card is made out 
for each can and 
is slipped b eh i n d 
the cut-out part of 
the holder, so no 
confusion will re- 
sult. 



Effective Bait for Trapping Foxes 

Smeared over the traps, a mixture con- 
sisting of tincture of musk, 1 or., and olive 
oil, Id oz, r will be found useful in attract- 
ing foxes. The oil retards evaporation of 
the musk and serves as a body for the 
mixture, 

CTo polish the porcelain part of a spark 
plug, first scrape off the carbon and then 
use sortie medium-grade valve-grinding 
compound, rubbing it on with a cloth. 
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For less than $5 you 
can make an electrically 
operated dra ;: and dam- 
per control ' r tile fur- 
nace, to automatically 
keep s. lie tern per attire 
constant through adjust- 
ment «f a thermostat. 
Tile principle "f opera- 
tion is as follows : When 
the rhermo -metal strip 
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■> haft , v, h ic It 1i o kl s a era n k j l ' 1 

that raises and covers the fit j® 

draft control, hftS plflije ~ '~t/ /|Yy 
tine-half revolution. A ro- ,'r ■_ 1 . ! • 

l ary switch on the same | I ' 

sli a ft f then opens the cir-r U J w J 

edit anti stops the motor. , . • 

When the strip on the fjT r j 
thermostat touches the Vw , 

oppori.tr •contact, a cir- 
cui: is again made, which 
causes the motor In run ^ t* 

Mint! a n ot li e r ha If revo] b- ' 

tior» of l he crankshaft has been made. Ad- 
justments of the contact over a wide rail 5c 
of temperature limits, are obtained by set- 
ting the screws at hath rides. The strip is 

soldered into saw slits in two brass blocks, 
which art: screwed to a fiber or hard- 
rubber base* Tile rotary switch, made of 
sheet brass ami fiber on a. wood wheel, 
is also Setscrewcd to the shaft. Or, it you 
like, this wheel can be made of brass, 
Spring-brass Contacts are fastened on the 
base to stifle over both metal and fiber, A 
coil spring should be inserted in the line 
connecting the crank to the furnace draft- 
control lever.— Walter E. Stewart, Sewa- 
fen,. X, J. 



(ion is as follow* ■ When j, 

the riiermo-ni ml strip r* 

touches one side cun tact, \/f ( , g|3gj 

the motor turns until the 
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Font-Operated Vise Automatically 
Opened by Spring 




F^(41iit 5 Ort ’Pfd^l Tlgiilens Vise, Whic^i Ailtflf1H(ICBlLy 
OpcuR When the Font lx Rcmow’ed 



A [inched to one leg of a workbench,, this 
vise is. closed by pressure on a pedal and 
opened .automatically by a spring fasten cd 
between the upper and lower pivots. The 
vise jaw is pivoted between two pieces of 
■flat iron bolted rigidly to the bench leg 
ttear the top. The bottom lever assembly 
consists of four pieces of the Hat iron ar- 
ranged so tli at the lower part of the jaw 
is forced away from the bench when pres- 
sure is applied to the pedal. 



After the etching is done, wash away the 
surplus fluid., and remove the asphalt uni 
with gasoline. This method will Leave the 
lettering in relief with an etched back- 
ground. The etching need only lie deep 
enough to produce a good frosted appear- 
ance, For etching steel tools, use a fluid 
composed of nitric acid, 2 o z.. and acetic 
acid, 1 ok. It you desire a deeper etcll, use 
a solution made by mixing concentrated 
hydrochloric acid, 1 os., and water, ft oz,, 
and in this, dissolve ¥$ oz, of potass Sum 
chlorate. For brass work, the solution 
should he made by dissolving potassium 
chlorate, J4 o t . . in 1 c)t. of water. When 
the chlorate has dissolved, add 1 oz r of 
concentrated nitric add. It is not advis- 
able to make up more of the etching solu- 
tion than will be needed. 



Atl Adjustable Speed Wrench 




Welded to ail old bit brace, as shnwn, 
a small monkey wrench makes art adjjuSt- 



a h l e speed 
wrench, useful 
for light work 
a r c ii ii d t h c 
shop. After re- 
tti o v i ik g the 
chuck front the 
brace, cut off 
the wrench 
handle and weld 
together as in- 
dicated, 



Soap Stops Reamer from Chattering 

To keep a reamer from chattering when 
reaming soft material, such as brass, alu- 
minum or soft iron, fill the grooves or 
flutes with ordinary soft soap. This sim- 
ple expedient makes the reamer cut 
smoothly and leaves a fine finish. 



Etching Your Name on Tools 

A neaL atid permanent job of etching 
your name on toots or metal goods can 
be done bv the use of a rubber stamp and 
ordinary asphalt urn paint. Fiy^t stamp the 
lettering on the tool with the paint, being 
sure to get an even impression. When 
dry, apply an etcEiing solution over and 
around the name, using a toothpick with 
a tuft of cotton on the end for a dauber. 



Cork Shows Height of Water in. Gauge 

Placed inside of the glass, a small ball 
of cork will help in determining the height 
of water in a gauge when the glass- is, dirty 

or w hen it is 
located itt a 
place where 
the light is 
dim. The cork 
should be 
shellacked and 
dried before 
using. 



C Flat-surfaced oil and slipstones eati he 
resurfaced by rubbing with ttttcty cloth, 
using first a coarse grade and fhnshing 
with a fine grade. 
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Striping Done with a Copper Tube 

CM faculties encountered in striping auto 
bodies may be overcome by rising a draw- 
ing pen made front a topper tube. One 
end of the tube is flattened, and the sides 
of the flattened part are opened by filing 
them. This end is then rounded and sharp- 
ened to imitate a drawing pen. Changing 
the width of the stripe is done by spread- 
ing the tip of the pen until it draws a 
stripe of the desired width. The pen LS 
used against the edge of a rule for straight 
lines and against a cardboard template for 
curved lines. 



A Gear Puller from Pipe Fittings 

Made of in. pipe and fittings, this 
gear puller will be found heavy enough 
for average work, A pipe tee, two nipples 
and two caps arc made into a handle, 
which Is screwed onto one end of a lfl-in, 
length of pipe. A 5-in. thread on the other 
end fakes a pipe Range, which has the 
holes OU opposite sides enlarger! for f^-in. 
carriage bolts. In use, the Heads of the 
bolts tit over the gear, which is pulled by 
screwing the pipe into the Range, If the 
part is hard to pull, it may be necessary to 
wire the bolt heads together to keep them 
from spreading. A sharp blow on the tee 




in the handle wilt sometimes help in start- 
ing the gear. 



Stains for Coloring Celluloid Articles 

Celluloid articles may be colored hv us- 

r r 

mg special stains consisting 1 of aniline 
dyes dissolved in acetone. These colors 
arc waterproof and may be applied with 
either a brush or a writing pen. Eosin, the 
dye used in most red inks, will produce a 
good red stain, while the package dyes 
used for coloring cloth are sufficiently sol- 
uble in acetone for the purpose. 




Woaden Arms Permit Hc-t Tar tsi Ec Carried on WheeP 
fcflfpflw withtnlt Spiisshhi cn Workmen 



Extension Arms cm Wheelbarrow 
Carry Tar Bucket 

Wheelbarrows used in repairing asphalt 
paving were equipped with two wooden 
amis extending in front of the wheel so 
that a bucket of hot tar could he hung on 
them. In tEsis way, (here was no danger of 
the tar splashing on the workmen, — G, E. 
Hendrickson, Argyle, Wis r 



Lead in Barrel Keeps Fountain Pen 
from Dropping on Point 

To prevent your fountain pen from fall- 
ing on the point when it is accidentally 
dropped, remove the rutjhcr tube and drop 
sonic lead shot in tiie end of the barrel. 
Then pour melted paraffin over the shot 
ami replace the tube. This treatment 
makes the butt end of the pen heavier than 
the point. — D_ M. Gut is, Philadelphia. 



Tin Strip Held on Edge of File 
Protects Finished Work 

When filing close to the finished side of 
work, a tin strip held over tine edge of the 
file will prevent the finish from being ac- 
cidentally scratched. The tin can be held 
in place w E t h 
t h e fingers, 

'Hi is ls a bet- 
tcr method 
of protection 
than grinding 
off one side of 
the file. 
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Can\bu Solved Puzzles ? 




frirnt and 105 on that side," said the phi- 
lanthropist, pointing tn his model tene- 
ment. M Tn the front am! two silica, the to- 
tal number of w i ndows is three times as 
many as there arc in the rear, and the rear 
has twice as many windows as lias the side 
which we cannot see,"' How many win- 
dows are there altogether ant! how many 
on each side? 

'THREE prospectors were rem i n i se in g 
on the road back to civilization. ,d I i I 
were fo remain another year, amt continue 



at the rate I have saved during my stay. 11 
remarked Jim, “I'd he worth a million," 
"At the rate 1 have stacked it up, Et would 
take 15 years more to make me a million- 
aire, 1 ’ oh server! John r "I'd have to go on 
saving the same term over again, to get 
my million*" said li i II r “and I've been there 
as long as von two together." Jim went 
on, hut Bill and John returned tn the hills 
ior six years more, where they saved at 
the same rate as he tore, Bill quit with 

5600,000, and John with $675 P (W0. How 
much did Jim retire on? 



Answers to Last Month's Puzzles 



Tn the speedway puzzle, at the rate of 
100 miles an hour, the driver would go Otic 
mile til Un min. ; at 90, in Yi min.; at SO, En 
$4 rmiir* and at do, itl 1 min. Therefore, 
four miles equally divided among tile four 
speeds, would consume 3^sn min, Dividing 
dO minutes. Ills elapsed time, by 3^i;<j, and 
multiplying rile quotient by 4, gives 
miles as the total distance (lie driv- 
er covered, 

Tn Mrs, Tervdlliger’s puzzle, 2 ones, 1 
two and 1 four answer the problem, be- 
lts 



cause 1+1+24-4=8, and 1X1X2X4 -S, 
The “doctored" scales present a study 
in ratio and proportion. The statement 
would be : 2 cubes are to 2 cones (first 
weighing! as 4 cones are to 9 cubes (sec- 
ond weighing), or if the number of cubes 
is called X and that of cones Y r we get 
the equation : 2\ :2V; : 4Y : 9X ; 1SX®= 
8Y-; 9X 2 =4-Y- ; and 3X=2Y ; that is, 
three cubes arc equal to two cones, and 
th e answer is tEmt nine cubes would bfi 
required to balance six cones. 
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® A new movie c amcra — Ci ne- ECptla k 
Eight, Entirely new ill principle. Dif- 
ferent in the tilan it uses. 

Cine- Kodak Might takes splendid 
movies , , yet cunts only &2ihot) 

I’ses a completely now, marvelously 
fi lie-fitiined film. A25-fu«t roll at $2.2? 
runs as ionj; on the screen as the usual 
100-foot roll at £6. Saving 6 154%. 

Kodase&pe Eight . . „ only SC2.F0 
. „ . projects the film . . * strong,, steady, 
flickerless. 

Go to you r nea rest Cino-K cuia k deale t. 
Hl j "I 3 gladly shoiv you this "EtCHT'’ 
outfit and tlie remark able moving it 
makes at such remarkably low tost. A 
marvelous Christmas gift — appropriate, 
exciting, permaneiu, Eastman Kodak 
Company, Rochester, N, V, 

• THE NEW FALMCIFLE 

Cine- Kodak Eight makrs a special £?-fnot 
film, ]fc mm. wide, do the work of 100 feci. 
It runs the film past the lens twice, leaving 
tvru SLpamLc ru^s of images slung tes full 
len in h . East man fin is hes this 2 5-foot 16 m m. 
eiliEi , slits 1 1 , s plsccs it, a nd ret uras it to you as 
i single SCf-fiKtt fi in in. film, ready to project 
In Knd asenpe Eu'Jii . The cost of finishing as 
included in the price of the film, 
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kow LONG CAN YOU OUTWIT 
DEATH? 

fCunlinuiJ fwm I'ftgr 

prevalent in industry, as it is at home or 
play, Last year, at least twenty-seven out 
of every lQlUlOl) man lost their fight to 
outwit death during working fiour^ Ba- 
sics, H* then, vow human machine has one 
chance out of every 3/03 of being demol- 
ished during: business hours. Should you 
be injured; hut not killed, there is one 
chance in ninety-one that you'll die as a 
result of the accident. There Is one chance 
in twenty-six that you'll be partly disabled 
for the rest of your life and one chance in 
2,000 that you'll be completely disabled 
for the rest of your life. 

In spite of the fact that your business- 
may be more or less hazardous than some- 
body else’s, the human factor of careless- 
ness may greatly vary the basic odds either 
against you or in your favor. Last year 
the greatest number of accidental indus- 
trial fatalities occurred not in so called 
hazardous occupations, but no farms with 
careless use of agricultural machinery. 
Accidental deaths in the manufacturing 
field were second, with the building and 
construction field third, and the mining 
and quarrying industry a close fourth. 

“My past ton years of investigative 
work have shown that accidental fatalities 
hi industry are, in a Urge measure, due to 
carelessness,* 7 says Etui! J, Deering, cura- 
tor of the American Museum of Safety. 
JJ 1 am convinced that expert workers also 
take more risks than do inexperienced 
w tsrkcrS, 

“Many accidental fatalities in industry 
arc caused by the worker becoming too 
proficient. Sometimes he regards the sci- 
entific safeguards devised for his pro tec- 
lion as a hindrance. Sometimes be scorns 
to use them in tlae presence of less profi- 
c ient workers. And sometimes he is just 
Caught napp ing3 ' 

There is grave danger, then, of your hu- 
man machine's very proficiency leading 
you into hazards. When proficiency in in- 
dustry passes the careful stage and leads 
to careless ness, the human machine be- 
comes “hat" and greatly lowers the chances 
of outwitting death. When a window 
washer starts passing from window to 
window on the narrow ledge minus his 
s:iiety licit, when & pilot leaves the ground 
in a swift climbing turn, or when a steel 



worker starts sliding down girders, they 
have become hot in their particular in- 
dustry. 

Whether in busmen, at home or at 
play, yotiT Owtl human machine lias de- 
veloped a careless trait., due to the very 
familiarity of the danger in your daily life. 
This carelessness, which may manifest It- 
self in even so casual a matter as driving 
your ear or crossing the street cornet* Is 
a consider abb' factor in decreasing the 
odds against your ability to outwit death. 
A good driver, for example, is not neces- 
sarily safer driving his ear at twenty- five 
miles, an hour than he Is at forty, for the 
care which lie employs at forty miles is 
relaxed in the apparent security of driv- 
ing at the lower rate. 

“Science can conquer nearly every ob- 
stacle but the human equation," the late 
Sir Henry Seagravc paid, when preparing 
for bis Daytona Beach automobile trials, 
“At! expert driver takes more risk driving 
his car on a good road at twenty miles an 
hour than he does at forty. At twenty 
tndes an hour lie is apt to be bored, care- 
less or cun 1 , emptuous. At forty* he is wide 
awake and keenly intent on the road 
ahead of him." 

While science is not able to replace ac- 
tual thought, it lias gone .id far as to de- 
vise methods of allowing more time for 
slower-thinking brains to function. The 
ordinary f our-w heel brakes on automo- 
biles, which have come into vogue during 
the past few years, is a commonplace ex- 
ample of this. 

With the perfection of four-wheel 
brakes, science baa given you twice as 
much time to think while driving a car as 
you formerly had. At twenty miles an 
hour, your car travels 29,33 feet per sec- 
ond, Dec elerD meter tests show that if 
your car has two-wheel brakes, it should 
slop in less than 43.3 feet at twenty miles 
an hour. If you have four-wheel brakes, 
It should stop within 22.2 feet. If you have 
four-wheel brakes, therefore, at twenty 
miles an hour you have twice the time to 
think that you would have with two -wheel 
brakes. 

The medical branch of .science today is 
also playing a vital part in keeping the 
human machine physically fit to prolong 
its fight against eternity. In the matter of 
stamina, for example, the average young 
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Don't you often wish you 
could look forward to rctirimfj 
borne day on a Guaranteed Life 
Income? Many men and women 
who felt the same way a few 
years ago now receive Equit- 
able checks for 8 1 00, $1 50, 
$200 or more every month. 

And they will continue to 
receive those checks every 
month as long as they live. 
There iiTO no rt ifs*" or f ’ antis ' or 
f Tnayhcs. v They KNOW that 
they will he completely free of 
financial worries even if they 
pass the century mark. 

A few years ago they had no 
definite financial plans for the 
future. Then they learned of The 



The Retirement Annuity is 
tint om: of lEii: many lurrm 
of &clf- Income fintf 
Insurance &ervica available 



Equitable Monthly Income Plan 
for Retirement, Many of them 
began by clipping a coupon sim- 
ilar to the One at the bottom of 
this advertisement. That is a way 
for you to begin, too, Die coupon 
below will bring you a ropy of 
The Equitable’s booklet about 
guaranteed Incomes. It tells you 
why and how a Life Annuity can 
provide a much larger income 
than any other equally safe plan. 



THE EQUITABLE 



FA I R“JU ST 



LIFE ASSURANCE 



SECURITY— PEACE OF fcUNO 



lku-4>u^Jk The Equitable, 




The EQUITABLE Life Assurance Society of the U. S,, Thomas L Parkinson, President 
393 Seventh Avenue, New York, N. Y. 0^ PM 

Please send voar booklet, "The Fountain of Perpetual Youth." 

NAME ,u:e 
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FOR THE NIGHTS AFTER 



CHRISTMAS 




Heji^s a (lift 50 useful il Will be Jiut rij;h.l to 
work on Christmas morning! 

Closets, garages, robins, Icnls — Dul-of-lliu 
way comers around the hou&a that need a light 
liul aren’t wired — - otic perfect places for Ever- 
eady Wallitea. Power in aui)|aliod by two len- 
rout, long-lift'. Evcreaily b'b^ltEi^ht UaLlt-ries 
insiilo each light, out of 

The model shown in tirice os power /hi at ibr 
rrrigijiuf II iillitnl All lo.nsling stores have this 
new ntotlrl, Only g|,25, without battem's. 
Another new Wnllite uses llirce tru-cent Ujit- 

leriti futir rimes nx fir ight nit tho ^rifinol 

W uUttui A sn ilrli kre|ix the light na fora ji\cil 
lime — then auiornnticnJIr shah off! No wast- 
ing «f ballrri**, jf ttpu forget the light. Thin 
hew, fhrev^cll Wgllitc i& only $l.T5 r without 
batteries. 
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NATIONAL CARBON COMPANY, Lnc* 

Cirnirrfif Offrn r: New Turk, N, Y, 
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HQW LONG CAN YOU OUTWIT 
DEATH? 

{Continue*! tiomi jagg ]H A) 

man of twenty-two has an expectancy of 
living for 43.35 more years, a college ath- 
lete of the same age, 45.56 more years, and 
a college honor man, 47,73 years more. 
The college honor man, then, has- the pros- 
pect of outwitting death four years longer 
than the average human machine, while 
the college athlete has a potential advan- 
tage of but a little over two years. 

"Is this because ineotal ami physical fit- 
ness lend to go together:” queries Doc- 
tor Dublin, "or is it because it is difficult 
for a man to excel in scholarship unless he 
h In good physical condition? Probably 
both these causes contribute in bringing 
about the observed effect." 

While today you are facing definite 
odds in your fight to outwit death, odds 
which may be varied more or less in your 
favor by your carefulness and readiness 
to utilize the safeguards science offers 
you, tomorrow an epochal discovery may 
greatly throw the odds in your favor, 

"We know that the life span of man is 
100 years,” stales Doctor Dublin. "W-c 
know, through carefully kept statistics, 
the approximate point to which he may 
travel along that span today. But just 
around the corner, science may he pre- 
paring new discoveries that will change 
the entire picture am! help the machine to 
travel much farther along the span of life 
than it has been able to do heretofore.” 



WING TO WING 

{Caiilirr.icJ irfriu jaati 5 j) 

URcd during the war, and the only kind 
used until just a few year? ago when some 
bombing pilots discovered that the pilot 
on the inside ut a turn could hold his place 
much better if he were flying just below 
i he plane ahead. This led to experi men- 
tation , and now all bombing formations 
have the "wing men" below the leading 
plane. In the stair-step formation, the 
wing men always had to do a lot of throt- 
tle work on the turns, and with slow- 
moving bombers this was never satisfac- 
tory. The inside man had to throttle his 
plane down .and stall almost to the spin- 
ning point when the leading plane was 
banking around, and the outside man had 

(Cantinrjed h> page 13BA.) 
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WOULD HAVE IL., 
PREVENTED JUvIm 

I T 1 her hiiF-hanil bad only been a 1 rifle tn-nra 
tboii^hcful, this destULitfi mother and Iut 
children would not bo Kturvinp t-oday, Ilcart- 
W-ndinft? Yea; yet occurring in tlaouflandE of 
hoim» tlirinizleeub {Ho uiyulit-fy, FainlLtn imdor nuilfiBliml. 
wiclimil isiriuw fJ ohUilnimt fixiil ini: this necessities of life , 
iukL all rsi it 0011 J 1 J lor prevented Cut na libUn ns ■3J‘>c a day. 
The LhiLu-u Mutual U le Coinprwy or I^pwfsii orto-uf Amuri-cs'e 
Htron(cW*t tdd |:nn lifts ibjpjrpiin fioantinniu. now tinny- |ifn 
i r_jMr_LFjr:r: within tli* reach of all. Trjis pfiLiei,' was created 
in, live- ike fiillt «l Jxsi«ibLc iiiiumjicc jirnCe-rl.ion ui Clie 
liiiKar pruHihla nneoi It fuwt; dearth from p.ny fiipo nii-l 
rujnt fiaU bunurata 1 :: Sl.MO.Oft; e.hi» pays la.Q00.0ft for 
!i :■“ di.'pUd Jpulli. Aoy- 0 *Ki firum Jft Lo 60 JraKtre duty Tj# 
Okjjihlfe 

No Medical Examinations 

Onlr bye pu rat Ln«c oti (Jiw- iliny=l tj' rmiil 1 r 1 1 ■ r 1 1 , h 3 mwl taring 
15(1% of ordinary jollity; crpc-iwc of life inaunuiee. by the 
clibiirmliijlt of HKunbe' few., in il pvwiblft to-ftiva Midi fl lift 
i ibtunnee pni icy fee no l.illlo cret. Further, the enrryarire 
mi' L iiHKinVehienee of medical EiamLlkNCicuiH pro now doue 
away writ. 

Copy of Wnnderfu! Policy Sent Free 

You own it to ycurWlf lo gnarantii-o the future by iwatetllng 
your family ditw. See for yourself what tlie Union 
Mutual liTe Imuran or pnlicy trill mean to you. Find oal 
iiow it will immC’jLBilf-Jy take the Icar of wand Sr-uru your 
family, Lmru n-lL about how Lhe Uidorr Mutual T.iPv 

co-opcratM ■with you and liow, by Lm-i-i:,ii . 1 ii:r a policy 
holder you nut only grt ini me; Lin to proteetipn, IjuC- Irip 

diVjdi LnU. Si:iul die- i;:iVh;iuil bi 1 : 1 -. j v. , tuday. 
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Mow Only 
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Easy Terms — only 10c a day 
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Make Munt-y At Home 
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Widt RINGING BELL 

Cara log shows many new steam type 
locomotives, made of die cast metal 
— not sheet metal stampings —also 
hm -m a king automatic signals f stations, 
tunnels, bridges, etc, American Flyer 
leads id size, speed, fun-features, and 
real design. Send coupon today for 
new, colored American Flyer Catalog, 
It's the only big train hook you can 
write for dial's abiotuteiy free* Dads 
too e n j oy America n FI ye r ra i ! road \ rtg, 

FREE Train Book 

5 A nrn-plcifl rU'i-r Mffl . Cn,, 

1 22 JUS, 1 1 J.1,5 1« siSr., Chicago 
1 Sen-J Free Tnifi Unijt. 

1 
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Would You Mail □ Postal for 



THIS? 



SucinJ [>Li£>u[=TE[yr A r 'ivft" 
job wi th brs pn j i _\! i ifH’V 
to iptuti 1 iluii dredjs oF 
FHcn-Js! A dmct io fct- 

l 1 : m c ra din jiimasti I 
Would you mail a postal 
If yi u ip*ti tart lx wtiultl 
pri n et va u purb mtwrd ? 

Ir 4'J^ Willi d fvw (Vftt- 
i n L r l ' practice c> n n 
E 5 .I L'^r.lii.'r bixtephone. MnTiyjdaj- 
liirun5-/' , JJ , 4>ri«jH,3ie) » dim-i h-J.fii.1 
in paifiiyt, 1 ait cin. Wciic today. 
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WING TO WING 

(C-C*il1lsfnlssl Ifursi vilfc 114 A) 

to put on full throttle to keep up qn the 
outside of the curve. But with the new 
type ok' formation, where the wing men 
are below, the pilots scarcely realise that 
a (urn is being made. 

Getting "hot" On formation flying comes 
with a lot of praeli ce. The throttle prac- 
tice in just as important as the control 
work. The slightest pressure on or off the 
throttles of a bomber can ease the plane 
into place and keep it there. It is largely 
a matter oi judging speed and distance. 

To learn formation work, pilots arc sent 
np to fly fairly close to another plane. 
They fly closer and more closely as time 
passes, and finally they arc put directly 
into the harness. Student formation pilots 
arc caught to lly far enough away from 
rlie leaf ling plane to let their wings slide 
past in case they “overshoot/ 1 This ad- 
i. Ice also keeps them out of the dangerous 
propeller wash, which 13 quite a hazard 
behind big t win- motored bombers. 

After a formation student has learned 
to judge his forward speed so that he can 
keep his wings at an equal distance behind 
the leading plane, he is allowed to swing 
irk a little bit and test his skill on tike side 
distance. After some practice at this, he 
is permitted to come in fairly close- but 
he is shown by an experienced pilot JU&t 
where his wings will strike the propeller 
wash of the motors ahead. If a novice 
should get into this wash, he would prob- 
ably be drawn into the (ail of the lead 
plane and both machines would get ripped 
to pieces. But there is a certain “sweet 
spot,” directly behind the wings of a lead- 
ing plane and slightly below the edges oi 
the wings, where a following plane can 
ride in undisturbed air. 

The practice that a pitot gets forma- 
tion flying is a great help in driving an au- 
to tli oh El e. A man can judge his speed and 
distance to great nicety after he has had 
experience in flying in formations. Driv- 
ing an automobile does not seem to help 
a person any when learning to lly, but fly- 
ing helps in automobile driving. 

Formation work in pursuit squadrons, 
however, is about as important as in bom- 
bardment. The pursuit pilots must stunt 
in some of their formations. They loop, 
roll, spin and dive in formation and some- 

( Ci;ii i hr. i -.'.l to E'UisC 120 A) 
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Check Constipation 

THIS SAFE, SIMPLE, PLEASANT WAY 



Eat this Modern Type of Pure Yeast 
in Convenient* Pteasant*to~take Form 



Exirr\mtrly Rich in ihi? KegiiUiti jKfemienfs— 
T l'lnminj ft «nd G— Lark TTTt irh i* jY fj E-CJ 
(xjr If titu inO Cunili/MlflDR 

C onstipation causes more ill health than any 
Other physical disorder. In stR evi] wake come bad 
breath, headaches, pasty skin and ugly eruptions, 
fatigue and other alLmenta known to nearly everyone. 

Yet this Scourge of Constipation often Can be 
easily relieved in a simple pleasant way, with a 
magic-working food that you will actually like. No 
longer need you report to drugs, jjowerlul cathartics 
atari similar “cures” which shuck the system. 

What is the real cause of constipation? Doctors 
now know that too often it ie nothing more or l&sn 
than foods deficient in Vita m i n H, Correct this no n* 
dition m the natural way, with Yeast— Yeast Foam 
Tablets. By suppl y ing the system and toning up the 
intestines wiLtt adequate quantities of Vitamin 13 — 
in which Yeast Foam Tablets are so exceedingly rich 
. .. . and many common foods so poor— you help 
promote normal and regular evacuation and. thus 
correct a common everyday type of constipation. 

You'll like Yeast Foam Tablets. They are very 
different from ordinary yeast, as you'll see GrtC* you 



try them, They have a pleasing nutlike flavor and 
arc scientifically pasteurized. Thus they keep fresh 
for months — and caniwl cause gffS or distotttfort. Also 
Yeast Foam Tablets a re uniform in quality and high 
in Vitamin 31 and G content KemnmihEr r this is the 
yeast that is used by various laboratories of the 
United States Government and by many leading 
American Universities in their vitamin research. 

Any druggist will Supply you with Yeast Foam 
Tablets. Only 50 eunts for the large 10-day bottle. 
Get one today. Begin now to rid yourself of con* 
atiputiem Let lIll nature] way . . . and to build glowing 
health and vitality. 

Tfea-it Feum TebldH a “grtfct find"; "f kad a! iL'-syj: kad 
-■j.'ii i i .; r i V- . .■ : A= .j unfit .'j.-f i. i hJ^t h’jirh j stented taking Ytasi f’mmi 
Tabitts. jVtiiLi 7.i i >■ fi'rrrrj>iiiJpiirj IrraWr; <rrr rvm/rhrttly ijujt rrttd. 
lohltte urtrr r lireul Jmdfcrt nrr ,F GREAT 3 ? A I -l-S. MO^T. 

YEAST FOAM TABLETS 

FREEi MAIL THIS COUPON TODAY 

NOHTHWE5TERN YEAST CO„ a. l 

1730 IJfurLjn AahhuiiL Avr:., tlhic.iiici, III- 
PScjiH: tend f ri.-e KiUjiplp .ini: dcRcrlpLivc circular. 



rv?(trtt wHfHri.? to adirartt-serj fjfao-jc fucnilan Pa-palnr Mcnha nfej 
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WING TO WING 

(Continued frpm [inj<e llSAl 

times fly format ion on their backs. This 
upside-down work has 1st tie connection 
with practical flying; it is purely a matter 
of stunt living With ihc agility Ql pursuit 
plants and tht stnaitlvity of their con- 
trols, a pitot must be a quick and accurate 
thinker when doing close-formation work. 
In tact, the pursuit pilots are sometimes 
called the "quick thinkers" of aviation. 
The terrific speed of the pursuit planes 
also makes a period of time as short .is a 
quarter of a second seem like an hour. 
As a matter of fact, upon the correct ac- 
tion of a pursuit pilot in a quarter of a 
second may depend safety or fatal disaster. 
The quick thinking 1 of the pursuiters. is no 
more rapid than that of bombard nnc nt nr 
attack, hut it appears to be so because of 
tlic higher speed of the pursuit plane. A 
pursuit pilot’s, mind must be a little more 
jumpy than others*. 

One of the peculiar things about for- 
mation flying is that a pilot flies the plane 
ahead uf him- — figuratively. The pilot must 
forgot how his own plane Hies and man- 
age his throttle and controls in such a way 
that the plane ahead m kept fn a certain 
position. This is in a way reversing the 
mental process of regular flying, although 
it is claimed by some pilot-scientists that 
an aviator n r. lly flics the ground or hori- 
zon when he is in the nir* because his 
senses- tell him he is standing motionless 
in mid-air and he only “kids" himself into 
thinking he is strictly flying the plane. A'; 
evidence that this is time, experiments 
have shown that a man cannot fly a plane 
without being able to ace the horizon that 
represents the ground, or instruments 
which take its place. 

In flying close formations pilots cannot 
think of reading their maps. Only the 
flight leader knows where the formation 
is at all times., and if the leader becomes 
lost, which some Limes happens, the whole 
formation is lost, unless by some lucky 
chance, one of the other pilots happens to 
recognize a familiar landmark, 

It is never considered a disgrace to get 
lost in the air. All pilots know that at 
some time they are likely to get confused 
On their locations. But a wing man who 
pulls out of a formation and begins to 
lead the leii tier certainly had belter he 
sure what he is doing. 



HARNESSING THE SON 

tllorstliiMJCii. Lrmn j.ntif- 

been a year oi general drouth, After forty 
years of research, we have results which 
seem to us to justify in some degree the 
hope that a sufficient knowledge of solar 
radiation, and of its behavior in our it- 
niuspherc, may enable meteorologists to 
make valuable long-range forecasts many 
mouths ahead. We have not yet, it is true, 
tried this hold venture, but we have evi- 
dence that Lhc iuu’s output of radiation i* 
variable, that its variation is periodic, that 
the United States weather bureau’s de- 
partures from normal are periodic* and 
that nearly all of the ranges of weather 
departures from normal arc comprised in 
a series ut periodicities, which arc identical 
with those found In the sun*. 

If such periodic effects remained with 
unchanged magnitude year after year* vve 
could today foretell long in advance the 
principal departures oi weather front nor- 
mal. Unfortunately, however, the changes 
vary in amplitude and sometimes arc dis- 
placed a little ill relative recurrence. Up 
to tin: present, we have not succeeded in 
perfecting a solar method of long-range 
weather forecasting, but we do not despair 
of doing so. If nt succeed in our present 
efforts to predict the fluctuation h in period- 
ic terms, the principal changes of weath- 
er can probably be forecast for as much 
as two years in advance. 

Because of the changing clouds* water 
vapor and ozone in the atmosphere, we 
have been forced to establish our observa- 
tories on remote mountain tops where w e 
are above the worst of these changes. We 
have invented our own instruments, some 
so delicate that they will measure temper- 
ature changes of a millionth of one de- 
gree, and have maintained a painstaking 
record of readings from each station over 
a period of many years* 

At a station such as that in Chile or on 
Table mountain in southern California, 
the observer measures the total heat of 
solar rays per unit of area and per a nit -of 
time, using a simple instrument wit It the 
long name uf silver-disk pyrhcliometeiv 
With a pyranometer he observes the 
t brightness of the sky in a definite area 
around the sun and with the bolometer, an 
electrical thermometer sensitive to a niil- 
lionth of a degree, he measures the distri- 
(CtBihHHl t» ld|E 122 A J 
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A Complete Line of 
Delta’ Motor- Driven Tools 



Tfcm Tor'll L ■ ' 1 Him Lik'IimLch 
Jim nti/r-f.. L'iiCUlHi J!iut 
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Catalog 
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It Ji jinrfcrcl full of Lulenfclini 
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Jlirf jpntfi Till- 
ing MKhDftlKTI. 



Ralilrty 
□red Lpwtrlng, 
(mprflypd liaising and Lowtrlnn AtMtianEsm— 
ft ip 1-urn ft'ual: 1 /IS Inch. 



Radically New Design 

D ESIGNED comptciclv new Iron the prouitd 
up, this latest L*?jJ ''Delta'-' Saw has every 
ftalute that woodworker} have wanted for yen ns - 
and yet it is so modtrralcly priced as t-o be within 
the- reach of all. It offers extra space in front oE tin: 
saw blada, where it is most needed, plus all the 
advances ot a table 4 feet square, at a fraction 
Of the ordinary" cosl oE a larjec table. It incorporates, 
scores of important Improvements and cacEustve feu- 
lures, With .-, choice oE designs available, £l Dilta" engi- 
■WO* after thorough tfcia □□ all types ci wort, aod 
uturcrall conditions. seSeeied ihc Tirarrrc table d^ign 
(no tilting lirhor) as being tin: iun*t efficient and pmc- 
iica] r I 1 or full details see the new 1 MS L 'BeLta," Catalog. 
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rS^Hiqnn “flfh-t" ^‘wOWJThilllf T.-yill D TC C-niCiCni. mill pTItC- 
(ir.il under ictiu.1 trnrhinu ennshtion*. tin* n-ri* nivriyi ov uil- 
*Ujf tun HE LHyTriiii. ii i i IloiiL dit aLlcbLi;,t fFik Hiiisftrtl.-.n 

I* im»nW1. Fur full dclalli cf 1I.J. 3ib,^*l otitri dthL A | ta1 

■if ,j I)hIex." l-lniy PijrnnEit I'jii^, i'|] ia anil lil.L elm tun- 
vtnUnL ouiiptm briDir. TOl/.Li; 

PeLta WFO. CO., 377 fi NarUt Holton BtnirL 
Cep(, H138, M I liij,uknii, Wli. 



Ndh* "M LI , H m BuLt-rp brvlrp 



Scores of New Features 



Astonishes 

Woodworkers 



flew Tib 1 ; Ei IE i'i j Tt. ii prvfi pnftrrnpup CP - 
P*c-tty Tor ripping, wldn n"™l: . „ . at hi. 
pHilntfy lllllt lit in, (3pii. i Illi/rtraJtHm 
shftWE portion of ijitnnori birs cut awiy.J 



fitw Setr-Allpn'ng 
“Dcjtlt Locked" 
Hip- daupc. 



At laift-^oniDle rftftrr* 
1H nt nw 

bl?4* *htnp it It 

n Mill III I , 



H<W M|Epr Gfugp Clamp 

Wf5f t?n»*nJen(. 



Auumatie Sto-A* fpr i^uftre apd m trn 
PDEillani. i. Pal. Pend.) 



Dtlto HTp. Co. r 371* rtprth ripJLpn fiLnct 
iinpt.Al33 , fKIlwaukep, Ufli^niln 



PI'.'P. J, r pfor* mt. TTithcmr. nlilSlfttiph 
ncreLre Liu PEIKR tdSS J, Ikrtti r ' ( 

WiimlUiwki use T.. P, ALb KPjJ full ili'laiH vT TMWr 

IlH Trill Offi" — -■ - 1 " WL * u ^ 



feiek tiiss J, i 

Tods. Alin kihI 

!er and JJuiy E'uhtin-ut. rlimc 



.. on cnfti.li.nir 1L.I in 

l.~Pllli:d ill tlilulily 



^IIU. 



....... iaei 



/..TIi-f-m 



rat? 



Hi Pin. 
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%} 

llTJ III 



ip*) Bfl n^T-jy Jtirtz tt wIUj Hie d rudffT? of 
tTDud or coal. The meet nimpti: aod eee- 
noir.irullEventl-DJi on the m-prtnt Ls now liv- 
ing jor r-rnt flat laiaLilQQ to enttniB Wtu= □*»* v- 
prjfWHere. This incur in v*QllOB la H nnir type nil 
tjunLur that iDhcattiepiaci! DftVOOtl DT Cfl-aC-Mvl 
PUtnoal LeBlIy upd sLknlly chn.nKrS'theap All In- 
to oac □! xlie quicicetftpa hottcHtfkeaitDfliWn. 

Bums &S% A\r~~4% Cheap Oit 

The InterM-thra*! Oil Humer main tin 

>px cT uuy r H 1 1 g ■"• , BIQYC G7 ftjTnace. IDBUH 

an n leu □ilawes, No ncliy raoWC -pr eomp 
cuicd pmu. 10 j'ear Gfl.aTa.Dtte, 

Cdftf On ly a Few Dollar w 
, Ifeat! Him jib T^ellaa a S$00 or 3.itH> pllhutasr 
„ w about Finstricity or (fa*. Slmpr? turn o&e 

* * F * W valve and you have ail tlic litFit TCU vranlu 
EOOt-ariQVI ('rif-aucr and bnllw fer heating and coolVlnB. 

* Approved by National VndcnvHterS’ MtioN 
aiorlf? pud KiulDeflte. Over 1^0,000 Lb uae. 

30 TRTAL OFFER 

Try lb la wnndeftuLburaer nirliE tn your aim 
borne ateur risk. Act- QUICK ly jin rt rnt aal 
nprrlai low i pi radlLrOary mUJB. Hold Unde* 





phsotuie nionrg-hjick .ETiarcBtce- 



frrs IMV on( . e lot FUKfi haoklet 

mm-irmt y. D( ] PitEE burner Alter, 



on 



WrlLe ur 
to-roo beattof 



The d:r*er 

l-iislised 

Dvtr wir'i's 
IheesI radio 
Italians. 



Age nts-Dealers-Dlstfi tutors 

Oar FUEf. humeT Offer Btirtsyou Sn Kuslnrsi. 
HliftJiCJlC'y trM>c aiade. Demand 1* rnormaui. 
tv c nLsatvotn r Hpareti r fall 5 1 li it worapra I m mfd I- 
s rely . If S5DO a itiddi bund ruc-re Sri rer* sk ybQr 
write Qr wife for our prelected Territory offer. 



—£rllp ThE* Coupon™™— 

INTERNATIONAL OIL HtATINfl CO, t 

3H-eo- 10 l‘*rt Ave., Sr. l-nnik. Mo-,, . Tm! I - J 

ftriMl y mj r free bonblct and Treo detail* nn home EeatEtB 
tar aiave p [UTDaco C- Also lr*c burocr oner. 

Name - 

Addrea 



□ 



gsra 

" J __ L _ J _ ll kl 



MO 






h. - rvNLn> tKiB i-ris Fi-t ™ I Vain firm i^'anar 

Till :k>|ip. ' A.tu! >k-..Ji ;#p ." ri-rrl l.fai Ic-r ilin- 

dnUj nui-l ll OJl FilOlMt* llfl* Od pltiu »l«l Mil. 

ni.o ^--1 rjl, M U- 



^avet 4 loutewivef 





PARAMOUNT MFS. CO, 

Ciiitij',. Mils. 



Dept, 0-56 




Cbcck It InteTCBtcd In mahma money ea m intV' 
■utLsmAl resTeBCQteUvD witli aroteated tcmKirj 1 , 

BuFta Ihfl 

Hn-ril 

hnnifil 



AGENTS: Qiaiite lo Earn Up Ed J 15 a Daf l 

K® blEc^r ttari yriUT iLuirl yet Lt a^mL 

KisuklmiT curt* A a^lqatin^ydffllgiiwL wm 

latw Ui:ii ii ~:s over noy if** buhiw — tiiiu.iiia!.*a jfii neat 
SB. *piHK r -i h‘ t : r fJ-llii* or TF'I'I* tSHll TWTl*. ''^ 1 / * iU ftl EBOU 

to inf tiJ.ive, C'i'ibv I ncLnc ]-TN.r?oi>iul de cj u hb l ffty ■* l^'TT pne-ed.-- 
Iblf aghpranEfl hirrHl. __ _ 

CAS savci! C Ok r Dwpfr F, *aa Or^o#i*wr»v, Gincmnilis Ohl# 

— COMPLETE— 

\ MOVIE OUTFIT 

Oct thli rompli'Lc ruiiflE. ta tite and elm"' 

mwvlcn. O-iilv 17.9* ym.bj,MtJ. Jtcy il.ir 

ssoM v-rilAC frlvt.i plt&mre AO the uliuln 
hiii, .1 y — siaiplr Pli ouemt*. 

CAMEltA— t»fc*B hrli- 

i.-iili nlv- m:-i L'un leiuifl- 
M in, .-a) Jl. jm II , 

PItflJ ECTOR — nhoWf Dlh- 
iursti. Ilk. <Jea.T and tltadlk*. 

(.’►fa Ifnnni. Dim. n NKiruirn 
[rum Ray llxhi nockct. 

DON'T MISS THIS BARGAIN 

■ y< .i.'si, tiurr u rv.w.-.'.Vlie icl r Of VUfjn- -S wt'jVr & fit/ 
iHy pr ofteior. (i"ri* .VOir fa t Mg, JT&kl f 
£ ^i.i'^ar o/ At/rtr /iijif-ltrj, 



HARNESSING THE SUN 

{Ccn tinned from paa? lj'3A) 

liutimi of solar Heatiiagf for all wavelengths 
tliToc^hout tlse spectrum. The latter meas- 
urements are made with in a cave into 
which th^ sun's rays are reflected, and all 
arc mafic simultaneously to determine 
how t Ei c quantities change as the sun rises 
higher and higher. 

In Washington, where the reports from 
solar stations arc received, a "brass brain," 
known as a periodometer, is used to eval- 
uate solar-radiation changes over long pe- 
riods oi tame. With the aid of this brass 
brain a forecast of the (iroboMe changes 
in solar variation itl 1931 and 1932 was 
made in November, 1930, and thus far the 
forecast has been well verified. 

Among other things, we have discov- 
ered that changes in temperature were 
manifested lor r.9 long as sixteen days aft- 
er a solar change reached Its peak, and 
apparently there is here an opening For 
forecasting weather changes several days 
in advance from knowledge of solar vari- 
ation. 

One experiment in long-range forecast- 
ing has been made, and in order not to 
have to wait for years to verify it, a pre- 
diction was made backward from March, 
191 B, to September, 1916, for three widely 
separated points, the forecasts being based 
entirely on solar radiation. Comparison oi 
these predictions with actual records of 
the weather bureau showed that, while the 
agreement was not perfect by any means, 
there was in each case a tendency to cor- 
respondence in the trends. 

We have also been much hi tc rested ill 
the production of useful power from sun 
rays, Ii tlic energy of solar radiation couhl 
lie converted entirely into mechanical 
work, it would produce about one horse- 
power per square yard of surface. Hith- 
erto solar machines have yielded no more 
tliatl two or three- per-cent efficiency, so 
that from thirty to fifty square yards, or 
even more, have been needed to produce 
one horsepower. This makes the installa- 
tion too costly to compete with coaL 
As an experiment in conserving solar 
energy, we constructed a solar conker 
which collects the sun's rays by means of 
jl concave cylindric mirror twelve feet 
long a nd seven feet wide, which swings 
on an axis parallel to that of the earth, 
(CoDtinucd <0 pflJTE 1 24 A) 
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Say "MELBOURNE 
on MONDAY 

AND MAKE YOUR 

ST. LOUIS 
TRIP 

A BIG SUCCESS 

Gel your own personal 
cam 1 c- r | prc-vld rcJr^i firs!, ■; >d 
reu can strike out nltir busi-* 
ncii witfi an easy ninj, The 
kilcinan who matf. ;hz 
Mtlkjournc Hotel Kis Si. 

Lpjii hone pub his best 
Inlij- f'frjy day because he 
knows Ihii at night there'll 

in 0-S5V chai r J n-:J a :r-:yr OL*:- 

■pon with a -os rcit- (table 
bed waiting fpr hln. 

RATES FROM S2.50 WITH BATH 

UnEtvtJly tjoorf food la Dining Rea* and Coftl# Shop 

Melbourne Hotel 

O. P, GREATHOUSE, Manager 

ON U. J. HtGHWA r$ 40 AHD <51 

Lrndtlf elvd ,J( Grand Av f „ $T. LOUIS 



IWOST EASILY -BUILT 
MQDEU QN MARKET ! 

in-rplltd mrUlKln nm*M iKiVt n- 
ES^fi. l|j'l" ll'" 1 1 p I j ■*ImI«.|iiij pn.ll 

■t'J I Mj IwL l*ci*», tip |ijll|*r. [C.jh 
iip- vd inikiiA, fly ihi li m imr h-rit> 
lulub TfiJk-iiUi 1 ’ iriifrllrr, riial-, g rfl u 
U^k, wU^h, ii^cUl Pvt'L^f ■ i* pSe., 



“HpI'I rlr-iP l.-lijLJiriZ ini fl;. L 1 1 iliH-wt 
ckiiv. jhn I.jkjIp EPnl^.J Ell iri L, 
■ilrlji !— -k^J. H.ljr SlV, u. a |. 

CfeiajJa U-Ic. Oracr -3 El ul fcpjIA lB^jd- r | 

MIDLAND HDCIFL WORKS 
tompt* S Cholic oUi*, Ohio 

H't i Bin?*- .Vi (VJ-,PV Ad r-alitonLii) 



Farms tocusr Lead^pidU-ra. 1 ndJaiveTrfip- 
uers-i llllilteffl. WUd unci Fnmi AnLcn.aljs, 
239 ifi fTurcnt forms, to al-Vh’ t T™rn. Every 

form fluarnntwd to efLst prrfftft Ihm™. 

Aejsd -pl vr.icii |i Jnr ilLsiairared uj ro lu£ in-, 

HEMU YCSCHiERElKE Spmeir ILJ, -GHENT, N-X. 





RFUL MICROSCOPE 



flee f tt.Hi’]nat3nrt n ctv vunrltl* rf LLlit , 

Imnf *. 
. plant 



under yioyr homb' Tiny 
irraHiira . . bnlynti Jnnect leen 

tclll -GcHi-nti™ litba-r Iii:l.->.i>|k. I'liu £md 
OdUeutJan. vi. itli tin' 

AlUlOP UI hSICHflicUPE 
... Misi-iHa. 3*iW Tirni S.rfaii iru 

i !r * < SPT ■,■ ■ * *Jpu(ni« lrj.irurif ['. . is™, liter. rT.fcii . n,a„ [Pl f. 
hf-7 kEB. ril«jo frifip. AdimbTh nlrrcr. 7.1.^ it* W 

Br# *t N>-»nr ,1 k a»IUIi «iEd-v In ii- .vt. 

-p'wr - * vi r w-rih:-d Id*.! Xr .i> cHi. 'inlr i 'ml-... 

THE NEWMAtaitTEHN CO. a 1742 C_ lilh flr., Ci. ra i Bri ri Obla 



V-l|« 



r*5T 



■■ >B> 



OWN A CARAMEL fl 
Pop -Corn Store! 



j’lloFu: qu^k sucwes n-llli CARMELCHI'IP . . , 

iini atiunn! new eimdicd I Vip t 'i'ib r. u:>n luc! ipn 



nil I "rTr.uli 

LAMfi-eflKLN; C DM PftN Y, Orliclmateirp 

12 * His h Urni! :z It n rl'ii: lle-ld, OhlD 




PASSES THRU 3 STAGES 



And It ia Far Easter Relieved in 
the First than in the Second 
or Third Stages! 

A COLD otitiiiirt] y prcsgrtsKs ttircm^h 

The Dry Stjge, tlie first 14 hourej the Watery 
Secretion Stage, from 1 ro 3 days^iiuJ tht Mucous 
ScriettoD Stage. Ooct it;old cers beyond tine firsc &cj£c 
it is far more diiTiculc to relieve^ 




Fourfold Effect For 

Jm media te Relief 

The w[k eLloe to do when you fee 3 a cold coming 
on is ro take Giove'i Lasacive Rroino Quinine. 

Grove's Laxins-e Brotno QtiLOLtie Stops a rold 
■quickly hoeauw ic does the four neoesiary rhEnj's. Ie 
opem rHii bowels. lr kills the cold gerrms and fever 
in the system. It relieves [ftj headache and grippy feel- 
ing. It tncies the entire system and 
lorcLnes against luxtlier attack , Th s c 
is the Eteatitieut you wane- — com- 
plete f thorough and elfecei^-e. Any- 
thing Jets is toying with *<old, 
Grove' s Lax a ti VC BromoQuiniine 
i s ahsol titcly safe to rake. 1 1 contains 
no narcotics and ptoduce* nti bad 
after-effects. Eveiy drug store in 
America sells Qtl>v'c' , !s Laxative 
ISroruo Quijiine, Handy, pockei- 
sise box, ctH&pliane-ivrspped. Get 
a bos today and keep it handy as 
Ehe "stitch in time."' 

* f l Couldn’t 

Write a Better 
Pretcription 
My**W ” 



GROVE'S LAXATIVE 

BROMO 

QUININE 



TFJurn rcHtfn.n tp (rdUfTffs^P'S plertSit ttlCHritut Popular Mrr.h/]»iOS 

uopyr antea mater a 

i J 3 
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‘M w Si. 8" Bench Lathe 



A 

Back-Oe 4 iT?dl 
SwHCutting 
PruLilita 
Lit Jit 



Ttrj-Utl!*, 

JVk- pjiclri-dira 
J pijftjift Jtc- 

ttit., i n 4 

and Rcvarring 
Jj+cirrh, 




*' i ff* TIiiHzdiiIsI Afolttr flrirt 

Idtlic 1 CbmjplHh. — ^ 132*25 

^,T I.ITU doion, $'j. M » Fiwiirfi. 



Thn SftlLlIl Hmrh S' Tjl[ Eli: rIm>'.'. I1 qEkJ'VO Ii|ih lkn,L- 1 r.pii.r-n.|! 1 

hejiLplrjck-^i'ntJJulleHlw^l* — hnllauf *|iiitill*-* , i.o.Ll« , i.ttcfc 

fp[-pp««r hr Ijiimii lurlLiili^KVEHH hr fp«i( pn.l 
t Ili'l'.kLp — frnk .MM' tv ,CWS3 J1 . Cuu Mfrif tkpii.tl* 
tin 9fr J5I.T Llictl. ESlLilt t O. Uj> Ur'IS'i 

(lud liT TL H, H’ rp’- t., by mnmi' 
imr.i ppripiK pliipiip miidiinti 

DUlDmO^Tn, f.!i'rlririil jlillI 

luhruL 1 ■Empi# fciP ujl cliL*M'B oi 
hvstiIv mflrhin* wat-k. 

Writer /i»r f .'a/olri^ -Vo. 8 

S]bi>-H-lni< nil {!" Lntlini*-,. ;p!hip 

CipIilIi-.h N-Ci. n Blilpwinr 1 9(i 

Hjth-rr IuiIli/iP- S* to ■III' *wllb*, 
p:i.l|Ll>l rm JLKLlJ n«i 1 nr p!ri»«. 

v SOUTH REND LATHE WORKS 



FutWy Rebuilt LtlfHA 
Bnip&in prifM an a iar 
Factory ItebttUl ftaiLih, 
Uiim] f . s l 1 1 iiii Lb jvji-;- 
from B-Lb. siririg to ](V- 
in.HTnriK, 

sad MBtor Drive. All 
c*ny our tesulri? 
inlee. BafiTMriH while 
they Im, t . Mnrt#f« Llri, 



413E. MadiHm Sl.pfivuth Brail, IeuI. 






L«lho Buildtin for 24 OWQr a3 r 00Q Umri 



A, C. Electric Plants 



O A. C. PU.IST 9 I lixnflh lln bm amwk 
TIIT WS ».i — 1 19 win, *5 a^sli A. L. 
lUdh. Wrtw Hrik»—p TU*rliH»im ill 

JLpaliT.-:rp g| UB 3thJ to. 10- 090 Wi tN 

ATrillAbte Jnran fltnCt- w* latte nr 
eso+'pt fitnri th* vrslnsk Install 
forced, miP|Ri aLiiii IzlIsC li- <11145. 

. 4.11 I cpnpi* I|'m U. r J 3 . C - . JJ«YIp» 

D- W. OP MJ4 A SONS 



at last— A PRECISION LATHE 

A luaJ Rijraai run Ik ]jvtlic » 1 -a KWHS' fcivinp 
pdMl (iH't cimlvpe'S '■“H cantor md/M 
Luc* — lUsT lpSiic li Into h laiiii .1 fVMBt.j H r 3F ; 
«Lx it-miL: etW-ancitaliiwI : motor ilnvc-; 

ALLUimDilcv mversUito 
(««Ib- jnotieT buck 
cuarurtau. fVfttf for 

Jrrr ctliUlOT. 
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CiTiiri 

±r Ml, 
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ATLAS PRESS COp 

lM3 N*.PHrfi«r5L. 

K 1 L 1 *1 A HJ U , MICH. 



FREE 



Gc6 B B IWefi-k »t nninj A WODdcT 
ji--|jlKHiti'r , ^ilij , r^L inlld hoar ta Tmt1„ 
nins mid burwllit ttflw-i b*WPin a ( rin k 
Kimc. Tilt TirtartpSe of r«nare5j«l air artlih tbit 
the bsfiihela Rbqle ahot wutbJ ibmom |im txan 
tn> 3 £ nhot niitiiELDtlc 

SEND NOW! 



HARNESSING THE SUN 

CCbutlfliifld. from fa^c l!23A> 

and which follows the sun aUtomalic~allly P 
its movement beitig regulated with a com- 
mon little alarm clock. The ra>'& arc fo^ 
cused on a blackened metal tube contain- 
ing engine- cylinder oil, tile tube being 
surrounded by a vacuum jacket o£ pyres 
glass to hold the heat, on the same prin- 
ciple as a thermos hot tic. From the heat- 
er; the tube extends upward into ail oil 
reservoir and a return tube passes under 
the mirror to the lower end of the heater. 
Thus the heated! oil expands into the res- 
ervoir and the cooler liquid takes its place 
in con 1 i n ufsns circulation. Two ovene at 
tiie back of the reservoir arc bathed by 
the hot oil, giving temperatures sufficient 
to bake bread and, as the heat is suffi- 
ciently conserved, the ovens remain hot 
night and day with only seven hours ot 
sunshine. 

By studies of the losses of heat In the 
sun cooker, I have become convinced that 
au efficiency of twelve or fifteen per cent 
may be attained in converting sun rays to 
useful power. An experimental machine 
for this purpose ts already partly con- 
structed. 

Nature's own method of con serving sun 
rays is through the growth of plants and 
animals. Ill the coal and oil deposited 111 
former ages, wc still retain enormous 
amounts of energy which came ta the 
earth in sun rays. The chemical reaction 
whereby the carbonic-acid gas of our at- 
mosphere is absorbed by green plants and 
converted by the energy of solar rays into 
sugars and higher chemical products is 
surclv the most fundamental one, for all 
life depends on it. 

In a laboratory for studying the rela- 
tions of life to sun radiation, we have dis- 
covered many startling facts about the 
simpler problems of plant life. For in- 
stance, when we expose to the spectrum 
of the mercury arc a plate covered with 
the simplest plants, a single-celled green 
alga, nothing happens in the green, blue 
or near ultraviolet, but beginning with the 
extreme ultraviolet rays, even,' line in the 
shorter- wave spectrum prints itself as if 
on a photographic plate by killing the alg* 
it falls on. Curiously, this killing action is 
connected with the ozone of the higher 
atmosphere, 

tCcintinuciJ t» r i 0 £C 1 - 6 AJ 
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A Truly Great Hotel 

When you visit Deceit next time atop at Hotel Fort Shelby* You'll enjoy fa thoughtful, 
efficient unpretentious service . . . its savory foods and Cozy, cheerful, ■charming reams. 
4 Hotel Fort Shelby'* location in the heart of Detroit's shopping, theatre, financial, insur- 
ance and wholesale districts js a happy one * * , no other large hotel En the metropolitan 
area is SO near the principal railway terminals, airports and boat piers* And if you drive 
to Hotel Fort Shelby competent, courteous attendants will relieve you of your ear . , . orud 
return it at your command, free of charge* Nominal garage tariffs, ^ 900 room* ... all 
With private bath, circulating ice water and servidar. Many as low us $2.50 par day. 
Radio far every room. Three papular priced restaurant*. Music and dencifig every evening 
in the Main Dining Room ... no cauvert charge* 

Wrii* for free raod n»Dp d copy of ''Aglow 

Frin-ndfiriGW/' «>W iwiiq-un and farsifltsl'ifigj magazine. 




i. J. &RAT3WELL 



t 




Managing D ircitor 



DETROIT 



IVhoi wrfflu? fo 9&vcrl\&crt jotetwe PepuFrcr J/echeufoj 

Copyrighted mate 
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PLAY' 
Very jg 
First,. 



Ei Hi-fi. Money— H djU dE Frieiil— LaiJa tif Fan. WSEl&D Y$W Feic& 

TJAPPY DAYS Q-Pt Fn ? tnr»« fcif yrajtf ™w[ll onlrwtt 
XI iTiT| pibi Cktiiry Banning* plu-TlriF CGtc-tay 

i in !:■ i± aJ&nq Sir -niLb HWC-CChCbrt. W 1 EU nr fllilitir; P«™ 
Tnium-nia nJWHtar of isrmpi a.t fffeth?rtagv; TII^.U uE 
&J raxing ft* S 35 lur wurk liit 13 “ plny„ sr 

fhoDMHn Syksdmbft brv^OMWbisItvl Wonderful 
Top hom*s bi dmand &t lIdiww «w ittpjHAtoTienEi, h'’r 

r^uiVli orafi sn.^nJwiHe.trj to pwy. N» IJBMrJiiif- 

fcvry.-voiii n.^irnnlt|r pW ftif&pJft widadlsw the jranp fl™t 
dky fivem if yuM *-^incit refcd n cfl&e imPlfc right now I 
CftFuo- *SG * Wort - Rnlph Smith. ChkWr bot: 
■'FllPtCl Hi m inn Li h uL U <-' l! >J i 11 fT_ KfiKlwd ¥- 1 ' L.K- 
BnllA^nn, Jtaftding, Fn., wriiKft* ''lUUBOjldlnHind^ 
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ELECTRIC CLOCK 

Sjyfttlwofui' —60 crefe — 1 10 volt 
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HARNESSING THE SUN 

(tonlirund from '['flifie l24A) 

Atmospheric ozone jjas is so powerful 
,in nil h or Uc n t thdl o. layer of it which, if 
brought to sea-levd pressure f would he no 
thicker than a sheet ot cardboard, com- 
pletely extinguishes all of the ultraviolet 
rays of the solar spectrum beyond a cer- 
tain point. This thin ozone blanket not 
only protects from death the algte, but all 
other forms of life. We should die our- 
selves if it were removed. And yet, If it 
were more dense than it is, it would cut 
off the solar rays which prevent rickets. 

On so thin a thread as this does al] life 
on earth hang 1 

But we have not confined our experi- 
ments to the lowly algm. We arc growing 
wheat under conditions £0 well controlled 
that its chemical root food, its carh on- 
dioxide ration, its supply of radiation, and 
the temperature and humidity of the air 
about it arc ail measured to a nicety. Wc 
vary the radiation supply and the carbon- 
ic-acid supply, and thus determine how 
tlic growth of wheat would be modified 
under other condition* than those sup- 
plied by nature at present. We have foutul 
that the sunlight is several times stronger 
than is necessary to promote alt the 
growth that can take place in the ordinary 
atmosphere. 

If the carbonic -acid content of the a if 
were increased, however, from the present 
three-hundredths of one per cent to as 
much as one per cent, the sun rays would 
suffice to promote a monstrous rate of 
wheat growth. Probably in that geologic 
epoch when Pennsylvania was covered 
with a luxuriant forest growth now rep- 
resented by her coat mines, the atmos- 
pheric carbonic-acid gas was much great- 
er than now. 

Caribou ic-ach! pas is heavier than air, 
and is often found in groat strength in the 
bottom of old wells, Possibly, if a farmer 
built a tight board pen for his wheal, as he 
does tor his pigs, and grew his grain in a 
lake of carbonic-acid gas poured from a 
high-pressure tank, he might produce a 
variety of grain so amazing that lie would 
be the envy of all his neighbors. 

From experiments such as these, and 
from observations and records maintained 
for two score years and painstakingly cor- 
related, wc are slowly gleaning knowledge 

CContimiL'd to paSTC 1-15 A) 
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BOYS! THROW YOUR VOICE u,,le w « n <<« crystal Radio Receiver 

H® 

|, * Intoa trunk,, under the bed or 
}J$.t anywhere. Lots oi furl fouling 
tflfcc her, policeman or friends. 

THE VENTRILO 

a little instrument, fils in tho 
mouth out oi’ gijglii, nised urLtfo 
olsn^n fnr Tiild C fills, etc. Anymio <4151 h.hc it. 

N f»er fiili. A 18 -pacn teurle on Vrn- 
trrloqulini and the Vfltttila. All for 1 th Pgitnid. 
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BOY AMATEUR ELECTRlCJANlOc 
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for 15 * beitpeJd. 

JOHNSON SMITH & CO., Dtp!. S 3 S, Ratftie, Wll. 




MICROSCOPE and FLOROSCOPE 




lE la Rlrmlii^p 
laAlla. I ! ,r^ 



l* 1 ® Wihw 4# faifwrmiiEK "-rd n 

Mhan»»apa. Jc aiabhlra htra la pi|aHla|R- -flBPIT-jni 
ixuxrxl ulnilRfhj r.a.ImJila ■ f r , nr n « . Ir.i I .-a I r-ai>-3D. 
w&al s Bilk, -r-U. a.irr, fv*!-. ehr«. Tiik. wad la Tawt 

□■■rlv ill uia- n i j ki jj UnwiijrK^'T mik cm be 
ra%h ! i l.i 1 dUNrM "r-iJ jcrirn'Riiw ewa bi -rlwiy mpb«d. 

p lr^* ,r P | !rc ta nanlfic Ibi ap-dPh d! 

■Mil ill Ti Ibd Dikir -TAilaJa, ll^ 
rrmh srd t-jm-riJy YntL hu nan 

. . . jAk- i"hik Ida uloilaiJu ■■ %.iir r 

4 E r ITT -I Hi EU r-J i CT T 3rd hr LIibL tr|lr fra I- 

inc ricrrinttrp ^wa. : :4 fri.-r--Tli rd ■iEla hr ni’jinrnL 
M >11111’. I'llil ■ rin^ll pkv* if r Inrar In ■ bi* 
Tri alrIP IWHU 1C- iia IL S-.l L ilay nl Ebi. -Jlirr. 

mi1l» m libj parcku. ut ll.h ri^rr jralrl M - .VI |- 
wimcBTH sad yau vHI wy 3i:ilr- uh.iiIb. ar-^CPilVvi 
Ihl HM =1 Ijriv InlU Ml, — n*. 1F L Inrjr 
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MASTER OF THEM ALL 
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DeilKaKl by real ulrernrc siutlrw-nj. uiibrehitalite Cun 
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SPASE THE OIL AND SPOIL 
THE MOTOR 

■I L'-.'-hiiivKd rn iHi r^ L -a L 

[ifrlit four-evti rider car was drivert at ati 
average speed of finy iniSeft per hour. Us- 
ing t>33c oil ui a pop t] Jar fi r,a nd and of the 
spec ill ed SAE nnmbcr, the en[Tit]u ciin- 
h l. E lite] t went y-se veil and one-]ia3£ ounces 
of oi ] iviiile the gasoline ran fourteen miles 
to tile gahun. SufiiitituLmg an oii wliich 
was one SAE number heavier, the oil con- 
sum pt ion was reduced to eighteen ou sices. 
This saving of nine and onc-hnlf ounces 
of oil 111 taut a s;Li in^ of about 9 cents if 
the oil were 30 cents per quart. 

Against lids inisfH fie considered tire 
gu soli tic li h L‘<1 . With the heavier nil, the 
gasoline mileage dropped from fourteen, 
miles per gallon to twelve and four-tenths 
miles per gallon. This means that four and 
ihrcc-lentlis gallons more gasoline were 
user! in driving the 500 miles wit Ji the 
heavy nil til an with the lighter. At 15 
cents per gallon, this would mean that the 
gasoline cost about d-> rents more when 
tin; heavy oil was used. The saving of 9 
cents was made at a cost of (13 cents. Not 
counting the reduced speed, reduced pow- 
er and i.ier eased wear caused by the heav- 
ier oil, iEil loss was 5 ‘1 cents. This is the 
reason the lirag "my car does not use any 
oil” is meaningless. 

The speed of the ear is also influenced 
by the vi&CO^ity of flu? oil. To testa on 
Lookout mountain* near Los Angeles, a 
six-cylinder car went over the cre-t of the 
liiil at thirty miles per hour W licit it was 
tilled with an SAE 50, Hut when the oil 
was changed Lo SAE 20, it went over the 
to]} at forty cii ilea per hour. 

OH ban an important effect on the pott- 
er of the engine. Salesmen oi two similar 
but cu Evicting ELUtomobiles were accus- 
tomed to demonstrate the pulling power 
of their ears on (Ire Grand Avenue hill, a 
st ceii street in Los Angeles. When the 
latest models Elf tile two curs came out, 
one tnan found that tlic other was beat- 
ing liEiu by a small but consistent margin, 

"I t fieri every tiring I could think of to 
get the little bh of extra power I needed 
to win those contests/ 1 l lie salesman said, 
H T had our best mechanic tune up the car 
a? perfectly as bo could the last thing be- 
fore our demonstrations, arid ’rill we lost 
by a small margin. We evert lmd C 11 e CUgi- 
t trc2ili:iuc.J Fj l^ibc UtA) 
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The Tobt Filteriisr is Radio Science's newest achievement, 
It actually fillers out the bad neiscs of man made Static, and 
lets in only the good pure tones, Easy to attach, Tabe Fil- 
terizer guarantees static ffee reception, it kills the “machine 
gun ,f clatler and racket of household electrical appliances 
and the clatter ot telephone dials. 
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In OWN Business 



TVo Wint ii reputable, Eiaaesfc Ruin itL Cudll 
county. T!ii& man dcx.^ not need tu hare any 
sjjfriit] sspericnM! nr more! than ordinary 
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SPARE THE OIL AND SPOIL 
THE MOTOR 

(Continued (rOm 13B-V) 

neers in the factory trying to find the bus 
that made our cars a trifle more fiEuggisEl 
than our competitor's. Finally, just before 
a demonstration which was to result lu an 
order for fifteen -cars, a lubrication engi- 
neer suggested that we try a lighter oil. I 
had my crankcase drained and refilled with 
the best obtainable oil of SAE 30 instead 
of the 40 I had been, vising. 

Ni Thc next morning we were out early. 
Traffic officers had cleared the part of the 
street we were to use, atid we both were 
sitting in our cars on the starting line with, 
the engines idling. Our client was near 
the top of the hill to watch hot El cats. My 
opponent grinned confidently at me as I he 
starting signal was given. We shifted 
through low and second into higEi almost 
exactly togetEicr. Then Lite oilier car be- 
gan to pull away from me slightly. By the 
time ivc were halfway up the hill, he was 
nearly a whole car length ahead of me. I 
was discouraged. But I gave my car every 
bit of throttle it would stand. A him ugh 
pulling hard, T knew it was far from 
stalled. Just as I was about Co give up 
hope, I was menCally kissing that fifteen- 
car sale good by, when I noticed that the 
other car was no longer gaining. My ra- 
diator was even with his rear hub caps. 

"We were now on the steepest part of 
the hill., when I started to gain a tittle on 
the other car. The rear □£ his car soon 
slipped past me, then 1 was even with the 
other driver. We were neck and neck, and 
his confident smile was replaced by an 
anxious look of determination, With only 
a few more feet to go, I. noticed that I Eiad 
to look back to see the driver of the oilier 
car. I was ahead. T had wont I topped 
the hill nearly a half length ahead of the 
other ear. This demonstration clinched 
the deal and the sale of the fifteen cars 
was attributed to the change of oil.” 

Needless to say, this company always 
afterward demonstrated with as thin an 
oil as possible. They soon changed to 
SAE 2D with the new cars* and to their 
surprise, they found that they not only got 
more power, but they also found that 
their top speed was a little higher, and 
that they got two or three more miles per 
gallon of gasoline. 

((."cnldnuud to pasre 13 ?A) 




El’rtU far frit !#£} 
L'ffJai'&o 



58.00 



L*-- 

H M II d J *-n t Mill 



y.iieiiri iiwii I t it 
TT'lClllllllJI 

™ wm»UI 

DllILl til'll.;--, p.- 
?!">l-sh iniLiit nmt 
nisc, cnmJi iumL 
Hu.i'H, KI” llild 
•11 -St I, I. JVill In-, 

ynur Linr — u.ii-j 
cl n tf-im w r 
0Lu«r lutM. 



WALKCPI TURNER C0-, I«k t BtfC T 
F LAIN F I ELD , NEW JEftsU 




; \in Tk; hhHv mwI diibtUy is«i?iDlVlrcl. 

itlWiljF 3.11 | u.L7 1 :h l 1 , r .i hcjl-^LiI 1 : i i i X * Kn r- 

iipun . ai3 SI. DO rnr [UuHLru'UTl IieIiwIIsii "B 
Mill -rlvhiiT fi,ura« 4l«tA‘U. Bexrip- — 
fltf n.VK.Vir ySflii! VWM1 3 

HAaTFCRD CLOCK EC. £Q 




Catalog No. S3 iKala^sf^? 

C.T 1 1 IV 1 . M- 3 l.fi. fr 4 i#Cfcliri’a_ [nlkn. I Inll 
J*-r«pri'. fknrSi Lid Li air J Ilin.Ki. L*jl1£Ai #4 " 

H-flera. tcIv^J JT : ■ a . Fu^Im i"a-i Mga. >.■ &i.n 
r 1 . ■ Uti-kR IUm Trl«e- lli i-n ud s-hn-l "J Lfaui. ' 
J.'llkyi, IIblM>lr Kare'. Iiif-almil Ualr-’il 

Ulf KjwB'Irrr |&r JH wait,, 

ft rttti M-Jfd Sf.|* 



LOOMIS ELECT 
3 ttf N. California Avt, 



icVo.' 



ChlcpK. [It 




Ob &t off raiily I Milli- rj (if ailed— !,:i fr.ilur-;:- 1 Thmj- 

k.inlHi 7 -.i||ini; h ji:ii: lidtfT. ^ nii'.-j 111 |I.H:,IH, J | (npeiica Al A 

and parti to build JWUT OP'D liauler, Rahv^s^ I? 



HAMMER BLOW TOOL C0. f Third St, wruumj, Wl*. 




BUILD FOR PROFIT! 

T^u Mtabfin it-wict in at**! bnr 
rnkJihc b fccPi4ll»r Nx-Ji-I, jHM" late- 
□»&•'« T: .l|m. HI™ I " Jl jII mma l-;'Jr 

Bhapcd Lad •«. aL- d Tnh deck I lb rj’P" 

firan-mjai abem t™j h'>* *»-]•] rmku*. 
iuaa. cbnincla, eirbIb. ricc'M As l 

apcniJ cflar. piia»* and L^iphff. fw «1*n - ii- 

-■ nc rirafc-J . i-.rl.^l !a " H-lfiin HIlU^ 

■jri'i f?7S i'dIab 4 Ibi purrl parti Bt*d 
3Jk iriJnai Lmliw rf tv-lily Hn-JnLf- 

rqv HANCOCK 

D-iwjfoi Ave Pt ill rr,c ulK, Va. 



TlCihi 



m 





POPULAR MECHANICS ADVERTISING SECTION 



132A 




AGENTS 

coin MON C V 

Anuiln^ r-r-ir-ni-Ll' r, 
lnmaewLvw vt-rj 1 - 
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NO PINS 

NO PROW 
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NO SAG 
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-L 1 : 1(1 in iimiii.'liJ itrviwr nvnr 

patented — t lie n u w FI N L fcl SK 
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bibea. 

AERO 4-TUBE MIDGET 

Slo, 9 j ku kli<! 

2.95 kit of lubes 

Thm loiv-orl prjrorl qurdity jN.lvft Eic^ 
ceiver on tJie- ninrkut lirisy. Very 
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SPARE THE OIL AND SPOIL 
THE MOTOR 

CConlimanl f: 1 -l:-i i-i :■■■ 1.11 A) 

The motorist, in ottler to insute the 
tongfrSt jtoSsilile life for liis engine, shoultl 
select a high-grade kraut! of uil and then 
fit the v i h ens i t v m his engine. The maker 
ot" the engine specifies the 5 AE nnmlicr 
U'hjcll lie considers best for that engine. 
Ttut licc.au sc this h biased on the average 
use ol" the car through out t Si e country, 
each machine \vi [1 perform hest on oil 
which exactly suits its degree of wear and 
Hit type of driving it is being give it. 

To start this tesr. first see that tile mo- 
tor is in perfect mechanical condition, 
then fill the crankcase with a high-grade 
oil of the 5 AE n timber s pee i lied by the 
maker of the engine. Mow keep careful 
check on both the oil consumption ami 
(he gasoline mileage. If the oil is used too 
fast r change to a heavier grarlc- Tf the en- 
gine lias a tendency to heat up, or if al- 
most no oil is used, change to a lighter 
grade. Use the thinnest oil consistent 
Yh ith economy of gasoline and oil. 



HARNESSING THE SUN 



tCni-i:i'.in:l Li'.,ic'ri i>:we 1- , Aj 

about man's friend, the suti, and its rela- 
tion to all living things on cartli. 

To those of us who arc optimistic, the 
facts we have learned have much signifi- 
cance. Sonic of us even dream of a day 
YYhen our neighbor slar will ho put in har- 
ness to do the work of the world— give Ui 
our weather reports a year or two in ad- 
vance, supply the power to rim out fac- 
tories, and insure the farmer bumper crops. 
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FULL SPEED AHEAD 



<Cpr.t-i:i riL Iruin nnsfl 7D 

gets and freight in a single crossing aver- 
ages about but in prosperous 

times this same ship has averaged $ 560 , 000 , 
and in certain exceptional sailings ir 1 ms 
earned iy'JO.OOQ, which is almost $ 150,000 
pt:r day. 

The workday never ends on a running 
ship. Hundreds of activities incidental to 
operation arc carried on hardly without 
the knowledge of pu^engent. 

The sailor's eternal watchword is vigi- 
lance. And only one report passes the 
captain's inspection — "All's well." 
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MOTOR 
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QUICK SET-UP FOR EVERY JOB! 

Sjs-sfu-vi? l|Uu;J-: belt thift sn'EmnrECI 
i-peed iEld |.' O l: r I ■. ' l' A virrjr ■ : jirr.if i im 

lmiiLfiii|<> :n:ij.nr. Band SJW LliUMlI 1 . 

Ab/ingE Hun- il 1 1 : brinif L i ri'iil.ir ■ i: l-n- 



*u-ri| '■ CiHt-jL Ltt UrmK .-i r,-i iI.it -TiW m-lei 

pr.j£i inp. 5 pj.ih.' Hf;.| bDCM,;uiiki f.i ily 
ad/iutablr. rnanlrr table and .^11 J ■:■ lilt 
aut of iikJi nj;. C rindins, 



lurnin^i etc, Emery 
whi-#l. buflf-r, Sal be t ri.iinnn nl rrut||ntl|r 
attnehabL-t. Mt-tu! woe-king equipme nT of 
profeffuoiiiil . j 1. 1 ,i ■ i i ;, 'graduated lirhi* 
Atiln]iOUnd yli-il-r nr it. n^illiiajj ■ r. J ihi-end 
L I ll-.: iv ilEiehOLf-liLl.AtllEcJlietC.) CAD be 
qaiaeldy mounted or rrmoi 1 "!. 



0^- r j-cei can hove (he ™j;gccf, pra-tkiom- 
uuik. hj^h-pfoducti^it mflcniejety you Eutat 
always witr.Et'd, atic! at u pr:cu dzctually fnaarr tlun 
that of ordinary workifiop equipment, iHOl 1 KING 
c--.ni h inrj .-.II i be ™jpt p-iipaiiar m-jctiijit-s into one coin- 
pltk, nni.niity.ly I'-rnnlile unit, one bt|i tin it that not only 
etnbraeee a c<?»irl*te Wmjd Wtic*ar*|f outns -iin-elaidinj: band 
!nw p circular anw, due joi-n-ierv la(he K elc-?biat ip adapted 
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lilt CM. it }: l.ili I tli.it jinnl litre Fvlilfud* slid ILIlm iimLi.iTi, 
i li ii h eutrjjiuMjQi; liciti: p r*r ii i ii .tt l it- i l a c e-ij -l u i>j l anil Bill- 
ing pasiibEe i price b*ili ai.i’: ml ly lew, 

SHOP-KING Ji -ei^unlCy pdalaL-til Ei> ti-nnie w-nrh iluipf 
ind to pattern shops, carpeHterf and -ci^iidacccim' ahppi, 
arnj.U faetariei. CompIciesieEE coruiieied., ii ia/i- is no 
rJic-rp-cr equipment,- quality, jjee, rugfe-iint-si tuinpared, 

Merc rs no finer i-n the jfclJ. Writ* 

today tor d* scnpi ivt literature! 
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MODEL SHIPS 
SOVEREIGN OF THE SEAS 
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"iHt WOltib'S CHAMPION TOY' f 

BUILD REALISTIC MODELS OF THE 
WORLD’S GREAT INVENTIONS 




EASY 



Y<nj h l 1 advance Tsater with 
an easy playing 1 Conn. 
CbtJi<» ttf th* wiVi-id 'fl 
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SENSATION 

A REAL ELECTRIC MOTOR 
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PRICES GREATLY REDUCED 

Dam WB-rk uf man? Jn?rt I till IJfisdlteiton 
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Xow i'wj mil Im-ve [in> 
[fin ill- nf s&urt-'wnvfi 
of-ptLDii 3 'u’jt preacot 
AC jinlin , . . til' inm it 
!-|.:l , , , :tif p]|illE:l Lit 
JLinltb . . . i»[icc «im;r- 
gum-y imIK , , , new U- 

H. icioiji. . . . cnli rirriri- 
i Ficnl (i nil ctoileiiieiil. 
fnriiij h.lM tbn -rl--l'-r- 01 
more-. "Issjcin-tbuij; (kiLm" 
1 5 :l : l 1 1 ■! L : ■ pjji t U'ltL Ll.i.i 
ren'EUzkatiLc 



STEWART-WARN ER 
Short-Wave Radio Convertor 

EDRil],’ attached to yoni jwenPTit purlin fii-t. Et|v|u hit* SJfl.li 
No rewirinc in aiteratbona rEC[uirod. 

giiiiilt etmeuve WimLiuiL va^iinvt. vnljr 
S .!■ -J :■: J L .1-2 i f 0 irji:hr>, . I n m In Lnenai- 
jppi-njciiif ]>■ 4iri tup or yaur pnMent niiiio. 

T'licyi ui nwitelL nk'i.* yrni ^iwiuUriJ flP 
jduirb wave reception nt wilt. TJicpa n*tP 
nenuinJB Lai«i inude[ Stewirt-Wurnet' 

Cmn'evlOrti, brAbd-nuw. in nriednul f?Wh- 
(nry «rt. «h fjlly c^rxnU'MqL. V ii-.t* InMriinK-r.ti ni lir.ly 

IU.Dn — but vUvptr b lJm1tKI--uraEi ntocic, elieck or niuM-y tinier. 
SHORT-WAVE CRAFT. Sfl 5 DtiroH Avt^CffVtl tit#, Ohio 



bavlrir 



tPHS 



Kdddl U BStlf ll| 



TRAVELING MAN'S RECEIVER 

I. Ci.-n ihi il-:i| hi tin mj ]IT3> 

compactly arranged as possible^ anrl it will 
be liotcfi ill the underside photu that thb 
by-pass and 4-mfd. filrer condensers to- 
gether with the choke arc all mounted in a 
very compact group. The three-tap in- 
ductance suite]], wltkh enables the opera- 
tor to vary the selectivity of the set to suit 
local con-flit ions, is mounted on the front 
pane] at one side oi the tuning con denser, 
and the potentiometers at the other, A 
complete list of materials is available up- 
on application. AH connections should he 
made u'hh welt insulated hookup wire and 
Carefutly soldered, as a set q£ this type 
undergoes rather rough handling. 




A suitable cabinet or carrying case may 
be made of ’4-in. three-ply veneer. The 
roar of the case slaould he welt ventilated 
by -drilling a sioodjer of holes, or better 
51 . ill, the back panel may be made remov- 
able to insure good ventilation while the 
$ct is in use. The phone leads may be con- 
nected directly to the output transformer, 
or leads may be taken to pin jacks mount- 
ed on the front panel. Enlarged blueprint 
diagrams and further details are available 
if desired. Tuning is quite simple, and the 
volume-control potentiometer is wired as 
the grid-return resistor of the 2,JS pentode 
tube, so that the output may be regulated 
to maximum clarity and volume suitable 
for headphone reception. A small speaker 
may be included in the cabinet or used ex- 
tenially as desired. 
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Make 6 FI 


LOODUCHTS 




RATCHET 
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AUTO 

hlvdlujHts 



thilli hill*:- i:-f iiili rmnl, tiHieiw f- *r, rnhi 
khJ bimjtt ihilI dees ]iuf libud the t-ypp 
o.r Cic iipiirmioli iiii{ jnol-.i L-- l- . I'JikiiI 

Hty. J.Ki hmtolk-d In 6, Jtor <w.y- 

Th.r m fill sunilAnJ i;lrc- litllw and ilo wit wear i-u*. lisrl'i- 
nLve - li i ■ 1 1 ; - iihf^entH Ininiliur nut fll ImiPh. Tiny ok wnrtli 
rushy r .mi> vinilr wall pure- ■ -r only r-i; per m l lo mi}' rauEurltiU 

L liberal Co II I I'll l.-ghl-ii II h In flC-riLtl nci-l tJ iar c I h iLtti.i . 

AGENTS MAKE UP TO SlDO A WEEK 

Math no 'hey fnipp^'hif: iSie djfemfthd iijf thhi fuihinuitivc revi™l(r, 
E*wy cur iiirntr 9. W'wpcct. Writ-aloe FIIEIE: InJornmilntL. Sample 
Drt <m It Hi? Free Trial a Cur — 3 pm.li- Inr }] .<ii>. ItrtUuj? S iii-|i:iiil. 
Ro[lxf;u[l,i|| HllHhuitfift] OFmixnpy refunded. aiiXD TODAY, 



f lop m.ite nE FLt ermt co., B»t lit, mem*. WE 

1 BAND 
SAW 
L $100 

L tBill Drive] 



Hill II [li bun'll the tciiijl eAudlLg 
iei|u.ir«m«its of line prvtiUtlkiB 

.^rt. rm-td l/i [lw rr.L tto Uhl, I'm 

■Ffi ii-trii, rlliirrl ta U IbCTI , lili-iAf, 
*|jr, B|pJ riinpVrpta »ln UfMrLU 1 ML. .'-X I T k. 
I *■■!>-, -cv-urwlr L-lpI uV, T-Ue till* 

l/R RIT ■nxir Id +■'■ iJp|Pi-»-B. H| >iaa lP|aii I! 

mu: rullf riiiwi. Hiii-l^prhuE 

K l. Jf«: d*1w -it -Pilh Lmh-n m' > ■■■ , 
mr (li/Ti bmp k«1iL Vfr mkr » *nn 

L_iv -CT fri.-i.-d V-j|j.lai BBEbDTF. 

THE chescenT MACHINE CD. 

U D Gplunbk Tlrwfc li*'*" 1 *, 



Send for FREE BULLETINS 




NEW 3 -lN- 1 ~W 0. 10 PEN -PENCIL 

COMPASS. GUARANTEED FDR LIFE 

x-ii^t fur t&rton *i|j¥ mtfe L <1 m\- 

Jar. HrtaUft tor TSc. Moncif IhkIl 



wjth 




11 net L'IhlhiI. thmiL Par 

MMPLE 



Fr$» 

whohaile eum- 
.iff UinwM SoM f-Mt 
"vlli'ra. rieiiil for your e:-|j}. 

spans imptu, to. 

1432 Mlh li. 1. L.M.r, Ml.n.i 




S!,', 0 ," STOP TOBACCO? 



llBobb the mvlnc lar tohn.-ivi j±t 
1 In. .IMiJnl:- hJ.Y$. iL:LkK VhiiijMi/I | rn« 

*-Tiil happy uiih, Tub««i> Kedcnner. 

n| 1 UU bit ItdtE, TIME lliThl L IhjETiiI hff. 
Writ* tor ln» 'ii.nil, luL t^lhuu n( | n - 
jnjIfiiLn ?nv-r. v j M:Iihii ,-i f . r ,d dciicm!- 
fwle.ejsy Tfiijr torellrvccbE 
■.ThTiiiij many min limit 

Newell Phirmatil C9. 

□ dpi . ECO St. Luuii, Mo. 




No Joke To Be Deaf 

T i.ri -yh hi 



W. 



flf.it- 



,, .JL'nwin. Tli-v .tapir*; hr .iii rrili.-. mil 1 1. . K *.r«. 1/.F .r. | 

fl.lhk. Wrl(r lit b‘w [run iut. "JCm I Ikit U..T mil HthU IIk. 

A Lr-i tw.'ilaL -in rliarsMU. Sflivl firr. TA'tli p 

CIO. " * ' 




BE WELL 
YOUNG 
STRONG 

T I'^iTT] il^lcrn nlml-a m IVidViiliilii] l#lt^r [^1 
r*IUTUII:-M. lUiH reUm -.-..Lk rirr.t. triir. vi 
rr-rs.'TinrLd K. «i-i m^pIJipICis. 1 - . ’ *■ - — ■■ 

PflNDJCU LJLTDR Ml. 



IfwitF- li iTnnulu 
U---P d -i’ll ™lli 



■ ■ fl-iirLk. na-ragi. bt*..-. «rpi|. IL’.if ij — fii| rnrilll. |>vi»» 

j livarTp.*! : CK^bir«IJT vortl'H. Wnk IwlKrw Uu-kitc. 

&46 Ha 11 n . 1 El I ca 11 . _ Ciwabind. Ph|p 



BUILD A SHIP MODEL 

A COACH MI-1&F.L OR A SPINNCNT. WHEEL 
HI m. .ml Wmrjs and n Proiil|*bilB Pill inn. 
Wed-hnl rHiiin.ll thd.i |.itirl3 out cxoi-tly to HI amt 
reinly tti put- tDfrettrtff, L : i f:l I t:l Li 1 l; HefiuSlIW CttSI- 
InntU! ELi’lwriiHt hull nullh' Mhiiiw-.l apd nendHl. 
:ii-iii!ii.'-i. I i.,iiiL:rjais mill uetuUud LrdCrnfitLxni, — 
FI 7 in . 1 Climd $t.DII, JUntf Mi rL. ajvii e|l«-P. 
Wllct-1 ll.WK. 

£rnd tc Mamp /nr C 1 Li i r ■ , 2 - r .-. J ,-er.ilDj. 

Miniature Ship Models ™£T- R J. ..ferkasie i _fa. 





DIRECT, 

Ofi credit^ 

QhffyCAU*-' 

Prices 

Qiif^ ic& 

Oners kemat ftuN^: 
^OyipQrtftnifriJ fo Ott/fu 
Q.i<J QWQi ** 

Santa Fe , 



4k Santa Te Special 

of her 'WatehtS ctttinq 

ChJ % Ur 5ff?Ei yiare ^ 

A T JT. fVn li ]n dOdltioil to wr WEW 

ftLiia rNo i^iahii ^ price, i win wmi 

Rif i’Lllir :l;i. irni j.l iiehi liT 1 1 1 ir J 1 ' / : lin i.lnn.1 V-'.il ' ! 1 • - ** . 

BUAiunlLW tor 11 Hretlme of hatlKihcloiqr tn-rv.iy, :m( 
only h-v tiieflaDta. Kc VV :i[f h CciDfiCianjv Rul by the 

H r r r . f [ Ll I r ■ ■ I - Vl nErli ]'*irli iry , Sip /di:/-yjrj.lfi, Clov- 
Era [amt onirUlKurry them: sc- pertwt unit lirnititL- 
liU, nay tlicy :r» wrsTtli 14 it. l-Eihorc III -u 

Mri- u- is n r theiu. I ml s-c-n- 1 ymfl rnisfei i#c WITH- 
OUT oyt: I h ENNT HWN- niton- J.-,IU In *mif It 
30 iUs II T.E- tl.r-h sell It ta y„u no buy rutycuEtild. 

DiamanJ Rings — Wfist Watches 

Wrlle tor n-.ir \,-w DJumnnil J|lini,i2 Ttumnnw 
amt IMikivs, tVrhr Witch Otnlsr, BofenM 
Fiurveh in now ithil^M. Viwer hnvc we Uwil 

p.[lle In fiflrr * ■ 'I I *, :i ti~* I ll i.iuimniL Tlti^l :,l .1 
Liri l:/l If lltJfCII'llb'Je w-irclic- Lit nurll |n-.v iii-L,tv, 
TImi eiLl.lllH hi i.rJIL l-ltl-LR. 

trtlirerii^ tshdlhr. fai^U ■ (wt ttlii 

Santa Fe Watch Co. 

it. Tlmri.u. Hide., 

TOPFKfl ; ; : K A Of R A ft 

Tu 9AMTA FP. W.VTCIT CO,, 
ifc Thaniii li[ilil., TugttLi. K»n*- 
PIwmc aend me Litnhr-p 1 hav* [/|i«ljed. 
Ilxllhvvil hurl .1 nh... I ' i-r h , r 1 '|Y li r f 1 1 f/'- I ! 

1. killer' and Mcii'n tVmt IVntfliKh • . . • f i- 
I .£nl hi>' UIill Mcn'h OluCUiiblL RIjir;. .< > 

■JCdthi] 

AiRIcwk 



WAi-W MJl'fHNi 1 pfcrtic iiicofiojl Pfl-jJiiJfir 2/ tu; tin hit' a- 
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Be Independent! 



HhnipocnJig J:i wii rs'iOWf-t* by the F-uley LLecLrakreli HyMlHiit 
jrlvca you [KJe PRO Fi T out (J '•■•my (]i,i In r j/rau. till.- in. It La tlus 
ehiunyj ii r n MhI: Mi.' t'J m^ke ;l cSmu-uji thin scimrer find hart 1 a 
writ rctablblifd l>n.-j i:.«vk raf yntir (awn .M>iia-i> (af Minn. . m:liJh 
S ] -liU Ln I; ';*■ iDueittn. Mar.v n- h :-r:. matinE l:ii* mraiey during 

UlP WH*i(ali • 



Sharpens All Kinds and Sizes 



by -itnic id c tli ad uraL by mower miirjiifri'rl lire z--. D.wa n. [inrl’ivt 
jub in from 13 to 20 minutea-; ifiariwns all blailw aod cutter bee 
at bhI'ihS tint. Vim iy-| St 5 l! * juli — tu So ad buur. 



P^aa T> 1 . 1 1 -i sliomi j.i>u hmr to make l.iyi money .it 
1. ltt A hfjiiii) wi tfci the Fide y ILluetk-uleeji Lom-a 

Manner ftharpmer. ineludinq new attaebmcint ior jiiind.i^ ahw. 
J i . l i 1 1 -.1 - , L,ni.vi.'. j . .j.-m] all otdilaary tJiarp mixed twin. bend p«t 
MWd today.! 

FOLEY MANUFACTURING COMPANY 

1 D 7-5 Fd*r DxIlatPm, IX Mein It., H . E. M Eh neapall!, Mlitn. 





WAGON-MAN.. 

We furnish the Capital 



.1 Croat, rtationSlble, juhcmOi], arkyrap^iltl oompuiv 
Buw jiiakM tli 1 * riii.-ivl-' iifl 1 1.1O1.T tv In.ii.v 1 men. Invert 
nu UJJH.UII Tyft an start you, Ln (liSa permaneat 'hisl&rsfl 
ii. -i :i>i own nml enatr..] file fiiiu--i:IJ. &«eomo tin 
MeCttnnnn tlaal.r and himlli +ti* (tm- 
rF*t* McCianen Nim — nan 4 tape and na dl tlilcn 
eNini. hi 1 iLuancc you. TchlcaimmiiI : ii-:ljt ttiynm mwil 
ir inn!., end cmtoJiLeni v. h ii yi n 1 ifiijr a i-i'ii.i hi 

Iiumi Mt*r uC tfcisc 1 n 1 n x" t raj 11 1 1 ^ ‘ 1 prusKuLtlouH are open. 
Evk&i one nCert a pafkl L|v 1 r« «Hb a clninre Ho put aaime 
money in, tbn foum uvery wwh. UuDSrt, atcDity men 
tiTm write pTnmpLIy are uuurrtfl nr flW Wbuldernthm. 
H rl K today tad iiik tor ■■ain-lt l v W tiiii nt - uPlur. .tclUrrsa 
TheKaiitonJEtrwTii|]yhcrva[e. McCeneii A Cineiay, 
D«ab D- 4 H 1 , Wlnana, Minn, 



VACUUM-TUEE WAVE TRAP 

t L'.i.tni 11 e;t from singe 1 1 ll‘l 

pass on to the receiver. The strength oF 
Lite bucking- signal is regulated by means 
of the series pi.itc resLstof R 2 , The adjust- 
s'll cut of this variable resistor is quite crit- 
ical since it is necessary to oh tain art exact 
balance on the undessred signal, The cou- 
pling-coil unit, Li and La, is a standard 
shielded antenna coupling unit taken from 
an old receiver. The turn data is given in 
Fig, 2. The coil Li is space-wound on a 
lykj-in. form, and L 3 is wound on a 2 - in. 
form tli at Jits over Li. The coil assembly 
is covered with a shield can, about 3 in, in 




diameter. Number 28 s,c.c, wire may be 
used for tile coils which are wound in the 
same direction, The receiver pick-up coib 
La and Lj arc wound on a IM-in, form 
and are Spaced about yh in, apart. The re- 
sistor Ri t& 41fl ohms and is fastened to an 
angle bracket which is mounted directly 
on the metal case, grounding one end of 
the resistor. The output ceiih T-o and Twi 
are wound on a 1 -in, form and are spaced 
: 1 in. apart. if the connections on cither 
coil are reversed, the polarity will be 
wrong and the tindesired signal will ho 
amplified instead of eliminated; this how- 
ever, is easily corrected. To operate the 
trap, first tune in the signal to be eliminat- 
ed, then turn on the filament switch on 
the wave trap, Now the tuning condenser 
Ch and the output control Rii are adjusted 
until the signal disappears, After the sig- 
nal is eliminated, the desired program may 
be tuned in on the receiver. The shield 
can for the vacuum-tube wave trap is 
made of aluminum and Es 6 by 6 by S [n. 
A shield is inserted at the left, as shown 
in the photo above, to separate the lype- 
iyy tube and output coils from the rest of 
the apparatus. — Harry D. Ticket and Ivan 
H, Lotscks, Grand Island, Nebr, 
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don’t WORRY 

Why put up VrLl.ta yeuM . ABOUT 

r i f necdlcae diaoomfort nr.il 

■worry? Try El Ptm1c 3 Auto- 
matic Air Cushion, This 
marvelous uUpLiur.Le permits 
the tpi.-nisif ti> ek’iiir, yi _ :t 
ti :i I iJ rupture iteccn'ely, com- 
fortably— dfiy a lid H.ighE k 

Thousands report am^ingTcsn^ltg, LA^htjTicfl-t-ftttjEifr,. 
No hard pads, meia! girdle or parts to chafe or gfeuge. 
Patented Jo U. S, and 13 foreign coon tries, Trj une 
10 DAYS WITHOUT A PENNY'S RISK. You'll ko 
d^liphteJ. Iren book OP Rnptur*nni3 ■: i:r.v i TI ring fucLa 
pisiled postpaid in. plain seeled envelope. Addrena 

PRCOKS COHPflMT, SZfrfl St*t* SU Ha-shall fEefr, 

Save Your Feet 

hen ill elM 1'iiLf end your suffer- 
with the lle\ ible "no milal" 

Beelner,^^ 




*irir ntr toon err 



HfirhCfr Arch Sumin Q5 . PM N. E_ Ta-ilm B.a.E^t L'>j -:*ii_Lr. Kv. 

BUILD TH£5E~ CLEVELAND-RESIGNED' FLYING *rfQDEL5 




AK, FtQKrCft FtC'f 

fiir-i ip iyt": i- fc %FLi 

'' 5 ' iL*t 135 

Ji ill Hi -JJ. v-ir 



rof vuQraniJ 
'■■CjlcTelHr'il 
M oriel rank- 
ing ti'eni ! -mix I 
Practical 
RoTMjlOfl"- 

TnOCIllK N 
H i' ■. U driptao 
mr:: viia it. 
fthUUfl ,,| r *-.- 

!>’ *. I !> 1 1 1 1- , 




La.- I ■ r. c I 12 It.; -rpu 
E. 3 u- Huotfr Jlir/.'-rn 



■phu XJL 



jr mr tv&r oiiT ih ih-.« ^v. 

CLEIEmP HPFl -fe faffll Cl. 1 iEt-Fli WhI ETlh II. CLEcElMD.DIK].. >. t. L B 




HACHIHIS TS-TOOLN AKERS 

— CHOOSE WTSELY [N ISld.^- 
GEBSTNl'ft Tool Chest* 

Ft * or Cad □ in i- 

HrO¥RBTPiER JL SONS, 4 1 3 talutitlt, QlHOf. tnrg 



Money 1 #Homc/ 



Eire up tD S23 a WsefC t>* aiare, ^r-iwlns 
_ '* < 4 Ai't atushJODiiH Enjuiir cellar ot'jticsUr h tadaiolHia. 

tv T) |* Wui«tl ynu licmr. llLik irniei! tools uuildvniiJi 
OuUlfuU free, utiirt JiuiV-wrlt* (islsy, 

HMEHClM ML'5J1RQ0J1 INE'L5TiiLE3. Lid.. [fepC mTwrnH.llpi. 



silvery plat I NG POWDER 



[ 



WHITE 

Cl'ii- m 3r-'ai. Blcrl. P-'kSiI 

m-xk ... :U.|M- 

GUNHflETAL CO., 



Covert +■ J !•«»* -Fifhciri dwlrirfcjr. 
:i!i ■' jIlx ux. i- Ju ifvund. Fivh |U£Lh ulu k. 
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DECATUR, ILL. 
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Tm,r M-iyOu* 0*s SIIKlJ 
kS?LU*fe letiffif *nx. j«t 

ro soi "3 ouciwi 





MODEL MAKERS' LATHE fi O 
CsmphD Rlth S*IS* Rill,, 

l f or ceMaL or liurdwowJ. 'iVondcrnA 
VLlitr. Ai -Lirscri. T*.n.n, 1 aii«.jm:iIx, 
.'lifer:. Etr, J!-i' trwLlLg; |l" t.tu u. 
Eutcp fnr cDnduK. 

IDEFT Tlfl| tg,, rJ-LZ ItiferlOl HHfe t. GLETCUID. m 



Bri'life 

bepj : 



WANT a rsm buHtaeM 
pri.-1f-rtr in n of your own, 
with all i ho trade you con 
attend tot TheaEieeame 

, — — n fDtnt colTTCtlon.|jl h n nd 

jo a lew neekn earn Loir intojntfl in ^vice iecs,— not ttmmI len.1 
line Yihlr-upody— cniy tenne tor iuirnetralninp. no further capital 
necrtcit, no pjtidH tn buy, tm. iuenc-y. rntaloSiaheil 1 B9i A(itfer#j 

Stephenson Labarulory, i Hack itay. lioaton t Ma.q«* 



DO YOU 




SPEEDY 
STURDY 
dependable 

Ycu can’t*® wrens in 

NORTHLAND SKIS 

Hf yuur O' r.iL'Anli ,nr ft, r winter's 
rnrdt cbrlllliiH ap-rt. tislrar- j.kL tn 

luariL IM1— the jDYVirltH i.l , . IH'I*!:,. 

and rlirimpiinn. W nteh mr thedei'-- 
tuaut trnilr-ir..,rl-L wiieu Ti u y L 1 1 l; _ 

irriir for ‘'Hms to .SJtf iVioLn-J. 

Northland Ski Mf*. Co. 

■Weefirf’i tuejitie Ski St\muFa*:twmr9 

55 Merriam Pic. 

5t. 

MLnn. 




IVTod«] Aeroplane And Boat 

Gdsofine Engine 

Weight IS ci. 

Get tin. tlirril uf tipyrallnE n. 

IlCoiIeI in- 4jc ^in'uilb'jat 

peiwerud with a. nnJ surillruo 
ensi nc. This \Ulh< unri lie starts 
fWKii-j;. juijs imthotbly uiuL 
HUAiiiiy ami turn* propeller ur 
rwhccl better thou J r (H:(l U. } J , 
Tii pitrebHHL'm oF tills- ti- 
cine ire- urn MLivpIyi ii£ PRfct 
IllA'E PRINTS of suitable 
]>huu- nr bait. 

A tun Rll" Y I hi Tlr i n j Sp»J. br^t felts 
dt-iicpscS lo n t siicLtie. Z- ■_ 1 1 l* r,,r- 
S’rlntii fit Knclr-t U!je Hii.n); s( Bit' r l.’iielIs t'stHm 
1L 3a cnrti; "i HLsetnl |LnH(s ?4 v Ici'iiiJ. Ollien- 

, , Ltlr.r-i Eu.ll tiil"mii.>-1i"n. 

IDEAL XllAJi fllFT . 

GIL MFG. CO., 5tJ0 GRACE STftEtf CHICAGO. ILLINOIS 
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ONLY $5.00 

Dawn Inr fe 

3 H # Pc WITTE 

_ I Thriittlins CO'-cmu-rJ 
EASY On Bert 

TERNS EliJCltee Ball t, 

LOWEST PRICES IN 20 YEARS 

li mm liii ti nr-. Kcrivieiie. J il-s.llll-i.tv cr Mutiril Gh. Fleirinble 
1 jIi3-FT:ist IteLTlD?,, Chrotto Cuu I.iibrtitiUrin. t , i'(itrrTin>jr-Tnjiib|ij- 

ppvjr M*nnetiik J-irj >Curf!iliir ilrvlr:<L J-iiir hii tjAil-. isnvnr ‘s'llli Lciif. 

■ext Enel unit nil ernenset OLlier Hlata and sty lea 1 tfe to BO HP. 
AISi> AstyLfflaiW Ithpd. 




AHIPPCD FROM KANSAS CITY OR PITTS BlfRCH 

pn 17 E7 Write ItihF Itr far Ble Fnclmi 

R Buck- Nli ONhi+rici,, 



[ 



7*9-1* t«f«t *L 
Pit«»LUrs(i h Pi. 



WITTE 

ENGINE WORKS 



HO Ookleed At. 
Scum Elly, Mv. 



Make Beautiful woK 
Furniture at Via s c(2^r E 

Big New CatAlag 

E — Full of barfaini — 

TTiirini wiii"clwiirM,‘.c 5im'-k — ruliit IlllIsLr^- 
rinnti — liilny ’bumhupn — trrull imMerii^ — 
blue prtnia — v art ii til wand u-tirs. ctt'tcli. 
butt, Quartered, !■ n I flilillrtiaek. plain klu-ii. 

— Cull* how to lliilsii wijvXM tmtnrpl — 
lurelun wwndj — llu fA' lr piiulm. ArthfiH 
you can main itaAi, [Dblcii, bnok ehefvaa. 

SCO r*.-iu I r ’ i r It r. ,: I ilj. 1 — lallfy I Mi:, nr B'ltKFC 

IcrlCb f J..UU ur mute urtrr, 

SOLID MAHOGANY 
or WALNUT 2S" 

L-|M 
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W* SAip. AlY Uwr .'At R'ar.J 




Turned — Flu ted. 
And SANDED 



551 



TK4 VImmmi Jkwm. 



ChkAio, I 



WAnq id cnffjprFcMrs pJeaje- mcNlidii f-’drisi lor jlfccfecmtcfl 






13SA 



POPULAR MECHANICS ADVERTISING SECTION 




a Cash 
Business at Home 



a businc-ss tEtu-t 
money the (in* L 




Mulct! the NEW kind 



Here*!! 
brinRS in 

dny,. and steady, jn-rrcfi-siiigr 
profits from then on. Bo 
■ n dependent, free from 
money worried, Start right 
nt home, in you j spare time 
of DO-NUTS — trie- baked, gniiisclcw, htiiill hhil, 
delirious — everybody likes thorn t 100% to 2u0% 

profit! 

Mr?. Ttvnrv rJ Ohio priind tnr nn-ntlirr Po-^’ut machine, Imtk* 
rIe-c. Bbvwrjlflfc '' ft aeon tract with A dr F Stott in Mflitu*. 

||*V* EnriPt cif IT. K. *fcfir*a Ji-r-rc r beddltt wvmiu rruitai of uur 
own." IItp. PoweQ, writ**.. "Wn made from S 30 t** ifU ft 

vmJl" Fmnk Mtnotng t*F Eon Buppfllta n* wca, besides 
riiuhlng bij. ciwn nMip. 

NO CANVASSING SSoSS,1tS^ 

anil liiii*li wtuiitr-TPi buy nil you. niukv. lliiiy opera ton wll 
entire output j> r > :■ I i Uibly iIitihikIl women oi boyH ini niifiEriift- 
Hitin. Duly iriri.'rtif, cull huair,™, nteuily n-]«~n urd™. a.i 
invent merit. eEartf ynu in lnmiiw- riperieTite' «rr will 

Tenui ri.'i.l. Juh[. follow 4 mfm plete, ftliiipLe nulrui'CiiHiH. 
rn 1 17 ni A VJC bIiaif bow enny it- m to flUTt n ;&'n - 
A 1 Aa£ilj • O jii^p i , 1 1 1 1 I inhiifdirilcly. Don’t 

]rne vnluaiiLu tinm. -Or, ilh| jn:»t nnl for foil ijiiormntion fodhy, 
Jfo DuJuajuMi will L’llJL 

UNGER DO-NUT CG., IS I Main St ti. E,, Minneapolis, Minn. 



ARMATURE REWINDING 



C> >111111*1* n*wlc*sltng ti? nHclnaL IbotJiirif nfHcLflCftU^iUL 
All wart wn^andFllaFi-PNv <1 uirjiitifdi 24 bitur mrV- 

|*r Ctrl. tnJ mmm- lair primal laf «l lulih l Iff ■»pa : ui.ai .-i * l-X " M 

ja-Ta. L aiM|aiilp. i-irrliir iji.lvf -u nr ll U k ■ uTMTrl " VT jp-irml^ a.a.1 rLATC- 

Cr- h& -1! r-r- ml ! p . A« TT C If* Wt'n^T CC4ll 1^ a.11 ni-llu 'IW‘ ***■ 

>-lv. ■ nj ' | ii-nn.nl T arima .4 j-bjipii— J liKiWr, FP? Elk _ 

. jK'.ijr iJi. 



I Dwfca . _ 
“71 nd 



K> i *§c — c«»riiAr+d uije jwr 
A1l-rl*f«L» .«3 r-M- fa r d mta 
■ KKb K lidd** -i-l i>Jl-* I-L. 



ffrrti qtkl 

Euaiii - — D*i Our P*in! 

flE-NHV 5WEEPE R CO. 

hriHI-UO Cnilr lv.h., fr,i,ilL_ Hkhin 




HHh. 
1 *r iiii 

■ I II ,14?, 



kinkade garden tractor 

null Power Lawnmewf- 

A i*iULliail. t'Eovtn. Puww CulUvatur fw Garden 
ens, BufciiThciiiilrH, Tnjilflra, llfirtatiy NuracrF- 
iniin. I'rnlt (.irf'W*™ urd I 'nultri-mijn. 

Routed Prlcfi — tmj T"Fmi 
AMERICANFARM [KAtHi «E t Orrt PAH V 



i«a M- 



P?lr .ifc fc-3..lli . Mir n.. 




chance attachments 




CARVt.DlSC, 

dkillciuko, 

POLISH 



A HEAT. TOOI.— ■ 

Ng/ it Toy 

MASTER BENCH HEAD 

Fii ii aii^:l:=teiic I i mau/rnl. on □ mi^drcl ±iJ i, in pre- 
fer! ilicnmrnh Trirhanee aciKhm-'m», mereLy foesen 
Jiin-JPrtiteLiE*!: II Ip jriB ij raw-iqorl Irtt. Linpfin: ®4.Cfl , 

K us •/-!,}} f] STiifll* !f" £T f'f-ilrr CkneX 11+l J 

u Jj eT * ni e.o. D. WoUimi 

y«Ti F REE line ~l ' ‘i J i’ V-i I ‘ •nurr^'C-tT.Tdfte "liwl > id! ■' 
L-i.il noiimed on •epu^Le zujudrdi. VVi ! l= I ui h.-.LStc. 

WfSCOi^aibf APTtAStve COMr^NlT 
lllEl- Ml EtaidDA i3J naiiLiS. V.'Li, 



THE USED CAE RACKET 

fC-unlinued Ttciisi laaae J9) 

curt is. io puj the roar l^rakps ir g;oo<l or- 
der anti neglect the front ljrahey;. If brakes 
stem \0 work well and arc uniformly 
Warm, they arc probably okcll. 

When the ear is warmed up, Bead for 
tEic open road. Idle down to ten miles an 
hour and step on it. Knocking in the en- 
gine V! ill indicate carbon, (unless very 
cheap fuel has been put in the car). Then 
£ct the car up to forty-five miles an hour 
and take your toot off the accelerator. Let 
tiie car push the engine, with throttle 
closed, for about otte-tightli mile. Then 
come down hard on the accelerator as you 
glance back, A cloud of blue smoke From 
the exhaust indicates worn piston rings. 
Such a condition will make a car an "oil 
hog.” Idle tEic car down and then open 
the throttle slowly. A dull thud generally 
indicates a loose main hearing, A light 
metallic tap between ten and twenty miles 
an hour is probably caused by loose wrist- 
pins. After getting up to thirty miles an 
hour, let the car push the engine. A rap- 
ping noise tn the engine wilt he caused by 
loose rod hearings. 

Above al]^ when yon buy a used car, pat- 
ronize a reputable dealer. 



THE MAGICIAN OF THE MOVIES 

tflmtimi tea sjj 

saved .v company on location a half hour 
of delay and several hundred dollars in 
money because the cast otherwise would 
have been idle. 

The good prop man maintains that, it 
given enough time, he can supply any- 
thing,, or at least car furnish a satisfactory 
substitute. One of tile best of them is 
hunting, with bts rental department, for a 
herd of walruses. He wants them to fur- 
nish the sound for a picture of the north 
in which such a herd is shown. He lias 
canvassed zoos and circuses and so far 
has located, one. One walrusi- does tLOE 
make a herd and doei not even sound like 
a herd, so the prop man, as this is written, 
is hunting walruses by telephone and tele- 
graph, It is safe to bet that lie will assem- 
ble a herd of them in California if there 
are that many in this country — and ii not, 
he will know what makes a noise like a 
lie rd of walruses when his director calls 
for a report. 
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A TREE BOOK about: 



PATENTS 




Small Ideas May Rave Large Coni' 
me r rial Possibilities . . . Delays 



Are Dangerous in Patent Matters 

Til* FTITE BOOK nhowE] bere ■whb prcpuml [or in?* " J "rr. 1 o 
rl 1 vi (ht-m exactly ■' hai -Iciiftll ty isriist t-ske tcflcc ieoii i'A'I K vj'. 
[i y..u hove im Lieu, you fliioula nrut for tin* book AT ONCE, 
It tt'.II ? i ll you exiptly h"vr an upplii'iitiota [or a- PatejiL if matin, 
ulual informatioh jriiL Jm-‘t furniah your aEtoiiii-y, and ' .t 
rtcp? hi 1 jnu»-t - 1 :i k<: 1 n rwdrr to protect juiij IbleiEi'ti- ]lucic:n l>t r. 
iuvri'H I W iin article [9 cUb flactPvWJ tbc «xcjueiv« right (<> 

jiibiiufiLtl Qre il. 1.1—' il or aril it la, anotbrir, Without a II. hi 
ruLcn% >f..a (annot rxiwt l» tcup the prafiti tJihl jour in- 
v-ijufiiin. Ttfiiy make postlbl#. fJOftii At I'lir* l«ir I hi:-. (.H hi'«,, Afti - 
ynii fjiit tliut. itfl'J] know -Ciactlj whttt to do to pro (ret ytmmrlE. 



I Serve You Quickly 
and Secretly 

iiftliltuE 70U v tit# ■« or Mind rac la nrrS 
IiSmIieiu betirecn U 9 , All 11 - 1 * :u«J ilniw 



Thii Booh Tells 



Eli -iv liiiirPiLtrrit 

I iHcnEton Si mule : wliut 
k I ri>1 41 1 Le". c Ilf'S ai 
iLrsiw |!u;k UimJ ruvor:- j.r>- . 
w|ij,r..r- cj paper? mu.it 
bo Ml"; hi-W 1 1 : 

Eftti "I Thu- jirult-l 
you: prlr It la Impcir- 

E ij.I1 E Eli .lVi -ill 'll:.. ■ il 

lime In cl: 1 ■'ii: ypur 
iippUtitliFTi Olcu: 1.1 I 
m -iiy Dllict Imfortai't 
[H.jn-li. Kven a very 
alznjiLe lilfj., :i iii'w i.i. • I 
i.iurl il I" ay [rtino cry 
v ftSuilijf. Yon may 
I’lUVL 1 D'lljiJl til jlulsjl .il 
III 'll m: to !■ Utf tiv S :|- 

J ug tor ililu I:- ■ k T<i- 
JCUY. 



IMPORTANT : 

J'Ihkhc umlrii'ifii.iiil thar jr»i| m» 
not ijiuJtr till 1 hlJrhteit oU'.iuu: ,jei In 
.-iilbllcd; f.,r LtiLv tkiilfc J n II UiEijL 
II. I il;, ! I- li- *r|Ef| Cl. II Itbwml of Jll-- 

veciliin r 'no Eir ^mnc rSay 1 nr-e ve 

j-TiiiP TCiJUn.E. 1 l-.ft Ebb r.piL|:- ii tKS 
jiiw EO Mi/if j-.mfHi.'lt 1 1 11141 m. in 3 

tnnihifi. After that, ytra will Sin In 

IHH-Jl h-li El] Lircir«<xl lit QtiE M TOU 

ctiooic. to aiutc i'uor opplL&UmB 

h>E il imEi lil. 



Clarence A. O'Brien 
H EglilcrciJ Paieni Attorn ej 1 
7tt Adjiui 13 Lilia tug, W -11 hi nj; ton , D. C, 

Plruai: > iliJ xt tin™ jour buOb. 1 'How EO Olltnln u. F'uEeilE 1 
anil :«U[ ‘■'Rill.-acd ut lil'lliJIEl'jli" flirin- 



NAME 



FREE fttc 4 rd of 



lunation Blank 



and T RADE MARKS 






patj^ 



CLARENCE A. O'BRIEN 



AIeieji wlTli ri'iJ btHifc, I will nend you my Hfcritd nl Tn- 
vcinii'Zi limn, alvo I'llKli. 'LL hi LJnafc wllL vi.\i:in vmi 
tn u.hke ii tkEECh ot FhMr ldi« In Iwopftf lfn*l lorra Hud 

JIN.V 6 u U l I r. I I n Kiich DKLJICr Cbutlt III.lv be Ol VillLr 

to jnu as fvIdMiM nhoiild. th« fur vvIridHo srii«. 

lfi Vnr Iumk,I Li iL yu j buiy lb uic :1 iLi tbrm tii Era-tect j'liur 
■■tmstis. 



I .■. r j In 1 -. r -! : _ 1 s .... ...-...--ii 

i. - - 1 1 r r ......... 

I t&e ju re to TfriEe or print n*"]f 



I 

I 

J 



Don't Risk Delay - MAIL COUPON TODAY 



"FFAen imilijijj to ad uerttMS'a uScoifc wifniiDA I 5 E>iidJdr iUcuAfiNkiff 
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FLYING "BLIND* 

(Lontimitd fmm muiiu tEd 

amount, rather than rate, haj been added. 
Direction! or a si smith* has beer shown hv 
the turn indicator or compass, hut is now 
inti Seated by a. much more sensitive appa- 
ratus, the directional gyro, an amount in- 
strument, The artificial horizon supple- 
ments the tum-ancl-hanfc indicator by 
telling the pilot the actual position oi his 
ship with relation to the natural horizon. 

Unfortunately a successful ground-speed 
indicator lias not yet been invented, so 
outright navigation by instruments alone 
is next to impassible. Drift and distance 
can only be approximated by dead reckon- 
ing, Radio has jumped into this breach, 
however. The solution was fount! in di- 
rective radio beacons* the pilot merely fol- 
lowing the radio signals, or “rid mg the 
beam” along an airway SO equipped. 

The pilot dying with modern instru- 
ments over a well-equipped airway today 
lias more aerial sign posts than the motor- 
ist rolling over a well-marked highway. 
The radio beam keeps him on his course, 
and at night, his path is lighted by bea- 
cons. His instruments tell him about the 



ship itself and it3 direction oi flight. He is 
in communication with ground stations 
over a two-way radio telephone, he knows 
before he starts the weather he will en- 
counter am| if an airport is obscured, hiss 
radio beam re El a him when he is oi r er it. 
Soon three weather maps covering the en- 
tire cn untry are to be compiled at three- 
hour intervals and sent by teletype to air- 
ports equipped to receive them. 

Some inventor has a fortune waiting for 
him, say airways officials, if he can make 
an instrument that will do for airplanes 
what the sonic depth gauge tines for ships, 
but it must be able to measure horizontal- 
ly as well as vertically, warning the pilot 
that he is approach] tig the side of a. moun- 
tain, for instance, and telling him the di- 
rection of the mountain ironi the ship. 
Such instruments mav one dav usher in 
the robot pilot to Ity an air Liner, while the 
human pitot does the navigating. 

Since man began to sprout wings, how- 
ever, a human brain and an alert intelli- 
gence have always been found indispen- 
sable Hying equipment. They may con- 
tinue so* but new instruments and me- 
chanical aids arc constantly making flying 
safer and easier. 



PATENTS 



PATENT YOUR IDEAS 

Write today for FREE BOOK LET. HOW TO CKTMK 

a patent and record uejnvkNtcok form 
Promptness Assured with Best Results 
MILLER & MILLER, Registered Patent Attorneys 



FORMER MEMBERS EXAMINING CORPS U. S. PATENT OFFICE 



HOSE Wool worth Bldt- Dept. A. NEW YORK 



gPC Eurft Building, WASHINGTON. P. C. 



PATENTS — TRADE MARKS 

AH cases submitted given pcrauml 
attention by members of the firm. 

Information and Booklet Free 

LANCASTER, ALL WINE &ROMMEL 

Psini] UW 0«iw* 

MS-Uth St. N. W. Su ltd 412 Washin Rta n. D. C . 



PATENTS — TRADE-MARKS 

Terms rEasanatile. Personal attention. 

Snul ?node] •DT'drawnE Fet FREE advice 

&xilt "HOW TO GET YOUR PATE NT" ncQt OO request 

L.F. RANDOLPH, Fsnndrly RANDOLPH &. CO. 

P-QfllGtar&ti P.annt Lawyer 
3-jJ Victor Rmldlnj WASHINGTON, O. C. 



PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest edition 9 of the Rand- McNall y Directory oF Bankers and 
Bark- Recommended Attorneys, published by Rand- McNally Be Co„ Chicago, 111.; The 

Baggett & RynlL Dtrertory oi Guarnntred Attorneys, published hv Legal Directory Corporation, 

Doiton, Ms**.-; FhLjrL'n L»k' Lint, published by LccmL Dii-rctfiry Riiblistiing Go., it. Louis, .M-ik ; Aintr- 
i raw Lawyers Annual. pubLiilier! in Cleveland, Ginn; lijnktri Service Leijal Dirs, toryv published by 
3i iiikrn Ftrrvi. a Cat. Tt^-tnq. Mnsi-.i Eyre's Law List. 9 Puib Pl-str. fie** 1 YofV City; Walter* 1-cgi‘il 
Directory, Gcnplia. Wcbraj^a, and the Notior-Dl DVrirt-tny oF Attorney*. Baltlc-i-nsre,, Majj'land- 

WATSON E. COLEMAN, mSEnMn V"' 

JlfGISTEffED PATENT LAWYER WA^nlllU I LI PI f LJ » \*m 
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NEW 'SUREFIRE' REPEATER 

5 0 SHOT 



An Alt Year ClTt 
Fi|ufii<rr!'.S wlmletninHy. 

A »ir ptntm wrlUi rraJ jv/xyr- 

reaiuirlrtitplc- cwnuriix!^. Nu nolle. piim[>. 

i il;, iHiwdor, or llceim*. Hett*: 1 nun « rule, pjr 

tum.'t p met Lee or ■■null pime Siiople: eatiy tn 



ftpw Tt*F nod vl'.pll rUl.K Tim- ui HD llll 4 U. 

S*T0*(iNrt hiai Ak P'fclnl. aim t m t-Z.ia 

A:/ii 3 ■ n l- 1 1. r tnrUlm. J- 1 - ■ r - 1 l- i A[|-rE4r=pM, 4 1 ix 

»- LJF lULLIf 6#.. JH WUf 1 }fT 4TREET. HEM YOU* 




BE YOUR OWN RADIO »* 

CTATinU TOwlc tb# W1SAT1D Allkn 
I'wn Ini* Jruut radio m* WhI 
Uearyvur own vote cutnc rr.it of (Tic luud 



'oprii knr fti It brvradic&st by i 4|Munrt nLarl-.ii. V ul iMOjjiH. 
rsnjf Jheculu. Fiit on ( rlrk T]n*vaiiin. 1'nU.KlTic, 

PIdf. r.asy (vlib Use WIZARD HAND MIKE, 



Ad hj me lent bmH l-inadu ru Jlu in irropbimo, rul'lier 



peeked Clbp’jniHcn. put'll i-arlK.in pHirnilc nlopypTirnrc 

rib. ClA-vil ■■TtAi. Vi#Jl ■ 
ir(n> F* p : ■ 'r ■ 



p. ClA-v-l iK-'rt* v«*J 4 Ipu i*r IquhdkIj #*'<Nh 

•inm IT >J fr*r "mlr Irite B'H'*: r«il i • slfk> 

irtraB dirrm Oitkt iwr Kid -*3 how ml prrirt«lmB. 

THE HCWM4JV-BTEKtl C-0>.. 1742 C. L21ti Sc., CLEVtUUM, PiW> 



Be a MASTER 
CRAFTSMAN 

KAIUt v'l rn miin(y In r|HiTO 
lh TIN. ir bni-iie, I ■: : L-. «,■ ■ :i T I'xt f : i 

vrivii II t a rrirtalifc, eJeetd-t 

tesf 'te^r-drf Udk^if hifiil' nr„-|t:. 

La .1 h* I U 3 TU ■ 3 l 1 : r s iril KUlk. J 

MAILHSJir. iV.-fiH-ily .- t V |cr y-au i_ 

■ ] . Zmlii” j|" B|rTil*-. CWit+rl* ... 

r-i.iL FliNC l , -H iC-TK- W r -3 Ml ! *■ « | ■‘in* 

(f* KEW TILES CIA. j A p 




.■..iiML- ■ . ■ rrinu 

luL^y. Llilr.nLdii r+ 
an rrizix! iuLE #*r-v 
i*TTi . Will* . ■■■ii-lu 



nil I l.rLl, ilh M i 

l-l-II I - ■ r l,f| F||...«.- I I.-, ■IMIll 4 I|-ll 
,-i-lr r.IJi 111 IIW.- 1 IF ■ llir In mLi I'i i|. 



I'lrf 

Mjh brut VonMl 



Cite rs I Iwifl r* ■ -a 
r'T Ins vl 



L .rU.^U 



HESTON a ANDERSON. API HJnh gU FVIrlfald. Ifrwa 



Catch Fish! 




litfa. MLn'K. Milsintn wici 
u"T vinw Tnfjllnq f.LliAnliril 
STEFi Wl Rf-TRAP-. WrlM (M IMT FilEE TRAP OFFER lUllL HbTEnlJl 
4.11 tii hVJT il B-nn oronrlM^liyjJ il-Ml tlV-ltf»F£ t4,i Inl-njiTiiri' nliflhacrt, 

WALTON SUPPLY CD.. ASD3 JUNIATA AYE.. *T, LOUIS. MO. 
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BOATS” 



Winter t 



Auemble 3 Bozit this 

SV'a ruraliti tbn -pomplcrt'lv atwcmiik'ij frnroisn 
Ami h -i-rbl.-iM putl. 44 dtslgus. Alt CUblty Id- 
wiT-.lilcd nt to-niii, Have a better emit :■:■■! m^v« SirfBlTi|it<dL. A 
” WELCH BOaP " 1 fa- L*|# fldWt S'VTU «n ||«!I, tewt 10 esnla for 
an pasc fnmS.«, WTtTv^H HftAT COMPAQ. 31W(J J^ortir 
jTlIt M IIWDMktT;. WititOIlKI I . 

PPi-Lat Your Owu 






Unfa. rtsHonerr, cIriiIbhi, tbfin label*, flrivbTtiRine, •i' 1 , 

Ruirn mnoer, Print rpf Otluir*, Dl£ »'rafht«; m:.-i- Hlli-il 
■ r.-! . H'lll dei r-sr-’iliT 31 * 1 p -1 I ‘rl r. 1 1 nr 3 fcF- E^ctw* , It». Jur-ur 
4 -"i . f"l , jii IT I np. b- -Ai-r JSh'j ■■terd Pir dm rsilalctc •"■■ ■! faJi 

-1 *m 4W. 1WE IsiL-iiVjreeMPJiHYria-aT. ItirMin. CM- 




INVENTORS 



CJijr bwik r'nJrnfa.TcTift \pvt& 

UCET k HCIT.IJi F Sb«1 H. A'.. 



GEARS 

Id Slock — Emat-d i t(r rkilibCT-i' 

Hull i|rr 4 TiJ-i-Ws ■ fr* n- III 1 U, Ihml tW- 
iMh pfP’W* p«N^»i|N- r^id-yn. FU". A «t> 

,-.ili. Il.» n. -.i.l |l. C«-.- .< ■• IK* I ■ 

•_>r, ■i»« c'ki^ A-n icpkiiI rFfra ■*' ■ill" i>u4i 
±krri '±i jeue blue dt-_tLb mu J loqurifVi 

Write for Catalog ft’c-. JO 
CHICAGO GEAR WORKS 

IbEL] ri W. JodLua l;ii J.. tlHLCACCi. ILL 

vrl'iu derive iuri!-..it yri flis 

klIi.nV AikI ITi'ihJ qW^tilill 

F..iii|:ii’ 1:-iil vit:il l.i 'TH te. 
fore nppl.viiiq Fwf*AWritSr 

tll«e (irnt. /r«, Wriln 

[J:-.il. ,i. rrinii .:lin. 0 . £. EiEiT. 11(9 



Inventions Wanted 

Patented or Unpd tented 



Out riniriii.rsi-t.iTijr-elirTCi' nnw nanb AiLllr.Inn jL im- 
prorml mi'entUian. TSi'biit faa-TB- jduT 

Chartered Institute of American Inventors 

E^4 UArriilcr R-j il-dmc W.4 iki-n rLii-n i Di C. 

-'W'SrWi Idl^K OTfUHfailfiMt 4 

Tt'Acik fuj^rtMii pJt-fi se idinfioii PitpiiPar Jicchimtcn 




L. EDWARD FLAHERTY 

HEorsTEneo patent Jirrpn/vji' 

WASHINGTON f D,C. 



Small ideas 
are oftert veiy 
Valuable 

Sons* tif (.he snu 1 1 cat, 
iUnjilfM Envrniitins 
lid tit prifved miis r 
[ 4.1 [ heir 
Divnmi. If ynur 
is neiv mid lLhi’ful, na 
jitiLi ■ itr hi*w h 

IncipvnnlvL 1 tti prn- 
d-Licc-, ynu should tike 
pnimpt atL'lM ta $in> 
curt pfatBctlDD. 

Write i mm l-l 1 iii r l - ly 

t*K ii chi pj- pf my new. 

TUBE book, 

■pPtOTCCZT till* f< iF lire p « r" ■ ii 1 1 
-R IrODii your idea bjr *enr.lniit a 
I r id tod S r :L I r-ji P; 1. 1, ij B r._ Ydiu 1 i t > t 
i*m-P L to cnmmuEilfAFv uitk a 
Cdlnpetnllti. licAiatoreil I’i'lI eti I, 
Ar rrwftfiy, iiiiit learn ibc rwrnrLn] 
PACTtS. My Frrr- ES,>,k jiii- ci you 
tbiw rilAl fBtetu — HOW TO PRO 
CJIf-rD — dlfftireril kind* o£ tiatcnt* 
— CitvcromcDt fc« — sm.jkartfi.Tiw n| 
pri-jli-i im i ? tid 4 inj.rk more-. Alau 
L'apliiLn* my ■mmni.rL'm ]i;ivt 
■em iiL jikin, 

Delays Art Dangerous 

J!li-4ry yr±J rbmi;4i,i:rl.. pr :,p-.|.|" : B.1 Inert 

u re ailed mi liic t.' r. I’ n cent OIHre, ilimS 
riiiiiiy confEi™ ubc ■ lin r<i ainillcnti^ii* 
(Wii'if Ufa*! 'in f+ql.H4|. B n.| i|ii iv tneHDiDC Id- 
'■enitlii-ii bjr (ira ur mart 'llknrunt Isiveu- 
Si-Tli. r.N rtCGIT A C'AAK rilfcBtJI. 
IU:;-H I.iJ E'Kthttf RtB rid ( TFEE 
MAX WHO F1I.ES Hia APPLJOA* 
TlfiM 1 -AhT, 4ii -mi"ir|*iil cleirpnt, 
Lti hiiwqh, tUercForc. id prntupl biathk-ii. 

Strictest $ecftey and 
Personal Service 

I am firepTirrcl to kindle tout pal-mt 
, riiiitiiil, 



mniteni In n i-r-. m. i :i 
cfenl 



.... ... nflitff**- 
LHitr-Mid vrilclenl inhiiiier. L ul vuyii'jr 
tnee- my own itcraaniLl ncceistlm i. In 
my office aJL iximajHimidiHfl, #Anirtii;« 

iUhI ,4 4 nre kr(.'> In -IrltL acircoy. 

to lima yii'j ClLii lrrlto me In i-irii-ii 
confnleDH:. Midi cLn euLainWi AX 
ONCE - 1 



FREETE^I 

OF JNVENTFOM 

Wttll I :i v jHjij-i j will 
riUiKc-nl jronmj? vfikj- 
llblt " 1 1 Kin: 1 1 of 3 ti- 
rtTitliui" rorni iin 
A 1 1 tell Ton enn^kasdi 
mil 4 ] t.v l’ H- 1 hj jxn.Lr 
Idrti. 'I K.Ik may [move 

MvVFitl 1 o yoit in- t?v|- 

ilcotc liiccr 1 1 r 1 1 

MVlVkSHFNGTDF) 

LOCATION 

My onwft urtiiiiife 
line mlnuetl 1 n jJk- 
In.B I|L-IEii£i^A tit 
|M L". H. PMMt 
Cjirif-*, fon» 
sld^if 1 bLn iuct 
Ln EC-in-ntltix 
ymr Miorwsj. 
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Plcmc friLrl til a by reuirn mall: yiMir Fron Fiif.ik.. "Hmr to 
ii i'ntein-" and lutiludu. a 4 *a tree, y 1 1 r '"Jkeewfl oJ 
fDveudotL'' form. 
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Little Ideas May Have Big Commercial Possibilities 

Delays in Patenting Your Idea May Prove Costly 
Get the Fasts— 'Mail Coupon Now 

ACT AT OSOI'! — fttid protRfst your idea. Lteraeinhfj-, to (jer the benefits, of vw invention, you 
rvot only have to invent i.b— you have to PATENT’ it. Miuiy t:w:u spend yt&rij perfC'cting mi 
in vem.ii us, only in flntl that aomeonc else r I i i uk mg idong the same lines 1 i:ls fllrefidy received 
^ patent on the idea- When we think of uEJ :-an:h nns^ that have come under our personal 
observation, w« MDOt urK*' »m» slmti^.y thfct yoil lake steps (n protvet your idem DIM F-U 
UIATELY. Delays of only u few days ieluv be vitally important to you. Do not lose all the 
benefite of your hard work Let planning and perfecting your invention. 

Mail the Coupon for FREE Book Today 

U is of tremendous importance that you file your application for a patent at. once, 
t'rcv hook toILn you hew to proceed, wiiat you need to know about patents in (jenej-fli and 
igivi'K you an estimate of our raasonablB faea. We also send you a "Record, of invention’’ 
blank. Take the first step toward Retting your patent now. Mail the ooupon at once. 

If you Hvnd along a slsHeli . i nil description -of your invention, we will promptly write 
yon what, in our opinion. ought to he done in order to protect it, ntld for which 
.service: there will ha no charge. 

Highest References 4 — Strictest Secrecy 
34 Years of Proven Service— Deferred Payments 

The MH'udiors of the firm, of Victor .1. Evans & Co. are registered Patent Attorney*. 

Our legal ; i.n ■ 1 technical forces include lawyers, registered patent attorney?, 
patent draftsmen u-ijh.I stureheta. Out Patent Office and Federal Court practice 
is confined to patents and trademarks. Wo ftpeoioliitt in these two subjects 
to the exclusion of all others. In oitr 34 years uJ patent practice. Wo have 
successfully served thousands of inventors to whom we cun refer, It is a 
distinct iwIvrinP^o I.n an inventor to employ an attorney located in Wash- 
ington. iw the U. S, F i* tent office has nn branches. 

Her^s Haw We Operate 

As soon re? rhe description of your invention comes into our office, it is 
immediately put. in charge of an at torney, who is particularly familiar with 
the kind of invention yon have portei-lecE. tender his close personal snper- 
vtemn, patent searchers etui skilled draftsmen work. Mo personally see-; 
your ease through to its conclusion. In short. you have the ndVAtttuge of 
highly skilled and experienced service. 
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Mail the coupon today, and Eti addition 1 q i he 
irw! fciw>t, wall r.i ml yi.>i.i ■wUlmu.t cliarpe a 
“HflOWld of InviJilion Blank, 1 * Tti* 
form,,, iv Ken |»mpcHr filled out, 
he- of vaJuu Ui you n» 

-hui'il i 

or 

Bp u hi ip u 

ic :■. InKon^^ afirvicfl. 



yKroW.EWJStCE 1 



"rt rtarA+d 






FREE 



VALUABLE RECORD 
OF INVENTION BLANK 
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MAIN 



What the Coupon Brings 
Mall It Today T 

Mail the: coupon today and 
take the first step toward 
protecting your idea. You 
will rmoive the FREE 
Book, :i FREE Record of 

Jjlve:!] Lion Btajjk, and infn rrim - 
L-i-usi ijn ihlt fooa. Yoy oreahO 

no ahligatuan by mailing till* 
coupon. Our service- E* tmm- 
pEutc. nillr tills reasonable 
.'Lint our terms 00UV8nk*n t. 
Don't must# priookw time; 
mail die coupon NOW, 



VICTOR J. EVANS & CO. 

KsttiblisJteti IS9B 

registered patent attorneys 



OFFICE; frOO A A Victor Building, Washington, D, C. 

B It A MeB O^EfCESr l'iJ !! AA Ci’iIewh'.' PSi] j]i ’iiii, Clhicijs(£i}; 

KS 3 l.,\ JJti- ,-,.>■. \n, Yutk; (Si* AA I.. I' , j'l ! I>n-.l 

Iri'l III:': ,1. E h I '■ J 1 1 k -. 1 1 - a f h I ■ i :'i - .", | I A l J :i | .ir-,- J I :li I- I: I 
I iiiahunUi 1 I'lL'J A A itil.irl Tli ■' linn Siin FrDnriucu. 

EIi'nhc Kiid me your freu book. ■ ‘ Hew U> Obtain js IKilcal «nri ynur 1 1 Record at Invention 

JJ.Jn.uk. i I.ih r i ■ . | r. j . ■ -. L IJM :- lull itllLJJiLlif Jli f:. 



Street and No. 
City riJ 
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What will you 



be doing one year 
from today? 

T:s*ke Ii!irnlm{ Mill slyly-Jiv-e rUys fram nam— whRtf 

Will TOU *LiEI I’ 1 : - ;l_n > alum! in tbu aarne old i :■'!! ;j* ill? 

Mine am salary — WQtvicu aW.it the liifure — lievff {[into able 

La snake both ™Hs me*!? 

One yrar freo today wEI; yau sLill be iHidinn ofi ywar stS-rt 
tawanL success — lIi rilled iril.li ambilloil Oht mneopnt and ItUM 
cciht (k<> KrC^l — delaying, waiting, fiddling anay the ptucimu 
In -Mi $ that irtli never came n;:iir. ? 

Tino'i dii It, oil — Uun'l -till it. 

There is iiO grader (r.isriiL^ in tern tpotM than Ihat of n 
Tn.in mho stays in Ihe nil .’.I', bis lifts, »kt irELh jusL 4 Jill!'.' 
eScrt lif canid advance. 

hlate up J'nuf minii tivlr.y that ycei'r? solus tu- Inin J'uiif- 
ti-'t lii Ai saline one tbinir well. ClurjSC the wort you Jlke best 
in 'Fib list belw*, murk fin j£ h«idc it, nn:l without coat or 
■ -‘~il its^c :iiil, ot le-Vt gel the fall sLuty dE wbfiL the 1. U -S fan 
da far yc-n. 



I M T CAPTATION A.L ClCUt3tgSP*^0£MC.E SCHOOLS 



■T^? l'piis?ri™nr|i<wnif.r" Das lOIJj-C. 5-LTUEiE-nn. Pi-rina, 

btllvHit ant cr eMtEallen, pImk wipJ mu a fapr yinf Init ial, 
''*!» WFm tnd Why/' ftHiJ JijLI pjrtfcul.i -1 BlnyaL tw iUb.tLl 
Jr/WD which I Ii-itd nursed x : 

TECHNICAL AMD rHnuSTHtAL CtHJKSEb 

Ll ■'] I O r. . -.T . 1 1 r. hltttuili 

□ J'I'J .-iil'iiiij 71 H^n-ixn Fit i me 



C AwhLiw'fc. 

0 Af*hfiti«Uf*l ji^rua^n 

□ I’i'lil'L:.! jt-llHiLillLJE 

iTl Vi'tm-J M ill-F.-nrL inr 

B f'-rrntrau'kiiT r»n«l 1 1 :.i-rlrr 
^tnferUJFfcl |>rpJrflii.niL 
FI R Lruc L ii rWl I "iiuinwr 

ITl 1 iMr.trcn ’Wiring 

0 1 iff-.rj-.il J-injcmrurr 
lfrtxrio I I, i. . i uc 

□ VTm-Uk hh-L GhI 

EH iLriiili^-k fihn-p ]kiir jiTJtiLi 

G ’J'nir|p-i.|ih Hsfvurr 

J’rfU.du i.i- NT.' r. r l: 

□ M^rhuiil^pl I ni: inner 
n MediEiiiiv.il Dm^Lnimn 
I .y^rr.ium Q Trauuihkirr 
U I'itlirmninkor 
□ I'l&pfi llrT _ H Tiiiiti.iLli 
Hi HipIk'’ H.n*iiirrr 
r Liriilcn tii i ■ I Sl'-ililirj; FnrwniTi 
L <iEU.Kni|i=M J liriH.M J .r.jElii.-iS 
L Aviation tin^iun 

0 USlN Et-5 

L“ H'lFiiUMi ?■ r^nr.E--m'-uL 
□ ■Tll liw- \ C n n i i R r-v, .-*■ n r. 

□ hi'lUa'kail 7 l l:i : iLTiiirn i 
Q E>nimiiiirl M vnu i 'iiii:.L 
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G rilii'-#r 7.L.-I ll 
G -Hfcw» UriEirifH-i 1 _ 
n fltmn KlrrLric JZiucinmr 

E 'CLi'ml I'nfiniKr 
^un-f-yinp A=d 
L I Li? I r jr.TJLl^xci 

O FL ft. I K."." ! * III " » i V r-.H 

FL IL il” r>. - 1 i u u I’crvirun 
L' ft- Qriiiga Hini ILyujaae Fur 
4_ Air Mrr.l.iv. C Trim H 'p-T.T I r ii 

Cl ILUeIi^-ii^ KtifiiuirrrinR 
p CLaiiiLilry u I'hAmiwV 

|1’ r.'ial lilting; I ."i.riiiF^-r 
G iw t. I jt.t i e l’s C B u il nraixih-r r 

El TtsUlO rjfVCriMMT oc fkipL 
P Col liia 5-1 uiiil.itM nrlnjfl 
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U Aa">-iilr!i-.. n VroiL Gruv-inc 
G I'tJiJljn-" I hi mi^e 0 Jti-Jiii 
ITl MxjJut KnjiTiwr 

thaihjnq oolirses 
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□ Cult AroqiiLuiL 

n F^TTn!.l|i G AllTf rthlnj 

D Wollr>ii--r Ifcn^fhtlGC 

i^-ilini uu 1 1 « 1 1 1 [_-■ 



ITl H i «niiwh 
FI Fwiir;. 
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B Hiiuinrvi^ f '-rrTTANCfriml^D^ 

J.ftl Inriiih' Elliuv 1 Curik 
□ HtnncvrnE^iv '1‘yuluic 
G CwiLiiitfriil 
G CL' il Hstyut; 
n ^i3:iil Ccirrinr 
G 38-.^ irnv A3 sill CTcrk 
D ■ n'l^ '1 L^uhj-'-rlH 

[ Midi ikhrfHil ^iih-.+vlA 

L < «.llr n 



C fiijnp 
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| Ilii-Ti i,i ini; 
O Cir 1 -l-« : n izj 
G -L'auili-rs' 
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?.! ■ jy'tnrt r r i r :- ! ■ ■■■ '. } n ■ if ■HiiarrN- riMawnffiaF-l' 

■rf b"fli ■ k.i( ii k-l/W M, pai-iir 111 LNp I iirTi niy i> 

. nN liniwfm i V Jh-. 41, A . JkMr. Jlnil rf Ihr l;l|rv.. 

..i. - fc i.r,_ M ,r«i .ii.i.::H jr^ jfji j if:- c-*r .l.ve i/tue. 

£nfw i4! Wirialiti Itiif i#-TPr ItnHf. MiKpi linj 
34-1 l urrlrTr. I hiu lillfii j atiur il •, u Tuivh u m, 

TAri A ri!ECrjsc»S 

Birdra or Kb UiFIiIUaI I'»»sor. Else iTiar Zi'i.'lm 

non ruirini Sri a nutr laiw ranw utl lupfi 
Eiik.a-ai.li. Xu l , ’i ft-r:IL ATiI>J-:35. !'hillr^t.ri 
aad a FfifCIJCN FROl •!. 

fivlin cd ha kUrrhAl I'.-ir-a I Liar jPor :P i>XI 
niiki niuliri ia ’ii> ill-- tin al si-iiti. I’hl ^n 
J'Y ILC1EL 4 1:1 il .1 1 1 tV II KHI I Alt n,H?rjr.ISl 
.I.SD l ll l. I VH<l3t. Ir.' i-fcr|«i illj. 1 

Ililf l‘ rULlI! I. 



ir..-,i , »-u- 

piflpjL C-i'M 
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IAMCJNK 

snsr ' u £Ziz&: 

Prtakin. irrurrii m. ri-i. Ul.rnnP. 
FVIH'j] 1. 1 f-1 1 vis- rrtHSfin, fri-ra valves, fleat. 
H "K--. Inrri.ri^i.n ||.Mi*i!r UilirlralW HrlrtlT! uU 
□Lonchamti un. Forev-cry (yprcJliilirlr-ailriii . 
PT1U1TL In TVIs-it-er ^u:.r:i ii ih-.h iiUili.-k.twjr 

*i --" Iek -ltd iOa'.l n-.»- 

hdkn. 

EIC SALES 
OPPORTUNITY 

Fy r id afsn rrib ■ rk-Si 
prfdL hituf ar^r. 

IJi.iTy. IluJ "ii rUalC 
Al itirl. A LT« ikr i|j 

di.'M pHtrf. 

id ■anJ’ ''i'j 3 r 3 n!- - r-l 

W. V. H.l-d-fir. PrcildMtf 



"»Ylh WmrMTj RT. T. P.i-3-11 I. I Tl IID#fl 

■il ?ir«n*iec.. iu C ->■«. Wlic., L. 5. *. 
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LOOSE HANDLES 

QUICKLY MADE TIGHT 



lifts jl Jitttc Swioolh-On No, 1 into it putty, put t-Trip 
into jraiO ujieiiiauf, force jmrt* together, anti m a few 
uiiJiUteii metallizing uf thu Smooth-On pmctisf-pa 
ttiff/i.'tj (tglitn«a. Surh n^ji-iinH 
SflYe many clci]Jar:i nthcrwEsc 
spent for renewals that a Ire M 
fetter, 

■^mnoth-On No. 1 fdso j«to|ni 
leaks at n-iwk? uud jointt in 
pipf-.-i. f iiili jlI cur-r, boilexSf tanka, 
m automobile rndiiLtora, engine 
waSfif jerkeis, ]jiy-r: connectirena 
and in idi^iEitie oil lines. 
fihHi.H.itli-061 N"'-. ] mtbn srt n.nd ; mV:! : d- 
J:ird. Imld* wn.t«, '•ti.-mn, taH-Tin?. ndt, 
L'tc , mid nnny b* applii’d Oi miy iri^taL. 
I'-- iL :.l/-n (nr u htJi- - rirjiC mid. luiii:.; up 
li miwiub-H Miuks-i liK«e Ix-llr, Jiiitu, 
^iTi-wf. cte-., [iinriiiiiii 1 1.-.- - ii- Ii I II-liLLh 
in ii.iminiTj.;. tile-J n'nEh, alat?. wand, et*. 
tirM-p ShiriivLMJii N'|>. | I-Pniy Tiyr 
simr-ngpnricY-. Tlnpaii IkH-'k 
JnJL irratracCiunj. 

trrl jVfl, S fit 7-U* , /-|'.[i. 

trf- v-lt. fi’iM a-! neai-par Jtarvfimy e itor^, 

SMOOTH-ON MFG, OO. p 

LJt-pt. 17, £74 (aim m unlju.w Avl-. 
.Tttvf-y CEcy, PT, J- 



l Do it witfi, SMOOTH-ON 
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Write for 

FREE BOOK 



pQPiiL>n m rn isanice r-n nc-i; . frovtcid in u. s. a. 






Amazing Neui Purple Blue Flame 
03 Burner Sweeping the Country 





MAIL THIS COUPON TODAY 



lOtolSADAY 

Plan and Free Burner 



Offered fa Agents, 
Healers & HU tritwtor* 



This is 2 b:jt oil burner year. There arc 
14, £33,0.54 homes in the United States iwlnti 
coa[ cxf wood stoves. Oil is now m^rc eco- 
tmmLcal than e&*1. People buy oil Lament 
to flfli-e/ TEacdemaind is tremendous- Wc 
Jiecd hundreds of distributors quiok. 
Agents arc making 1 big memey. If $230-00 n 
month or more interests you, write or wire 

foe free burner and 
protected tenri- 
odifex. 



CHEAPER Heat 
LU itKout COAL 



EihhiPff oilidtl mrra [* a farchrajiej 
method otcocfc.ng. baljc: n a and hc.it- 
□nii- he?* 1 * pfMirtliat peo^ik mn-ntf 
rniwasr tv sal's irewfl. 1 r During lfiGO 
tliey purt baaed. yn.tl'JO nil burners for 
atovnRud fHiigtr uud rlre demand grew 
ao rapidly ‘.hat in l'JMl avtr J.4|j.uiX) 
money KHvjnj burners were Inaiiilln! 
in stoves — an incneaie during depression 
time b of 34, 7 per cent I 

BURNS 96 % AIR 
4 % CHEAP OIL 

Htre^t a ewmiiiltpLiIt oit burner at an r r>- 
tb-cLy new ^hLueflome 1 ' 1 type which gives 
twice the beat in jmuir Htvtot etovE or range — and casts Jtjb 
tliiir. mall Simply sets in the Ibe bo* ef any niinV ntaue. Tange, 
ticking atove or paelnr tifctilNtar. Silently turns cheapest id u 
quick, life, much hotter thSP oWiI — and cheoper- 

JUST TURN A VALVE AND COOK 

This ana ! .ng jnvcrr.ior. operatti by a simple (urst rT a valve. 
Cabin, halte*. und heats with uniform heat. Slc.rtn LisitjintEy 
with a match. Uurii*. without waite, ait #mj 4% cheap 
oil. Most economical burner toinatoU and tpernte. N:> mnofee, 
loot, ffl-odoe, Abfelutrty shFc, No jas or el&Mridty necessary. 
Easily installed in Jew minutes by anyone without damnum to 

stove. Gun: antevd ID yrnn. j: L-'l i J C CL absolute i j u.i i i-py • hue iz 

guarantee, Cites universal aatislac thin. 

30 DAYS TRIAL IN YOUR HOME 

tyiiUf inttflduetory price und 30 day trio] older to fle*e Ultra in 
each locality. W nte fat tnt S^ropliJeS Oft Pit bctiLing. 



“Temjnnfidm.lfcrr 

pa?i ki.'HioiiJ 



■ U, S, OIL HEATIWO CO. 

“ 3ndfl* Lynch Street*, IScpt. II, St. Louis, Ma. 

, I *iti interested {rs ytur nmazinc new ■’'Purple-Blur" 
I Flame Burner and a>k you to in in] fire pHrtunlai* At 
once. This docs not chliguie me La any way. 

I n I AM INTERESTED lit MAKING MONEY. 



r> r i f: h . 1 1 n £!+« 

I'.J-ie ii-ii ■ iieri , 
M/h ' ll Jiilrly Eijt.th: 

LV'i.'L'il Jl iJtmf 



again. And th£t year people art SPENDING To SAVE., 
Write immediately For free burner plan and protected terri- 
rory olFef clt*E starts you in business for yourself. 

V. S. OIL HE ATI NC COMPANY 

Mfrt- HrlgJmrn "Pnrplt-Eht* 1 " Flimc Oil Rufnfcf r 
Dept. 11, Third ii, L-ymh St(., Sc. i.ntiin, Md. 



SPARE-TIME WORKERS WANTED 

Men and wtenen wlact have never told. DAyiliins in rhrlr fiver 
htfort *re -rnttcirtg with marvelous success with this buoitr, It 
seili casii 1 / br-.auif If j re to prove by uctu.nl denujnilm- 
tlrm the htirncr SAVES ils owti Low test over and over 
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No raw tobaccos in Luckies 
— that’s why they’re so mild 



W E buy the finest, die 
very Ji nest tobaccos 
in all rhe world— but that 
dots not explain why 
lolks everywhere regard 
Lucky Strike as the mild- 
est cigarette. The fact ls, 
we never overlook the 
truth that’ 'Nature in the 
Raw is Seldom Mild" — so 
rhe&e fine tobaccos, after 
proper aging and mellow- 



ing, are then given the 
benefit of rhat Lucky 
Strike purifying process, 
described by the words 
— "It's toasted'’. That's 
why folks in every city, 
town and hamlet say that 
Luckies are such mild 
cigarettes. 

It's toasted" 

that gjtjUg* of mild Luchipa 
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